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An Unique Manufacturing Estab- orderly conduct of a retail business, and rned 


lishment. may even be used to advant £7 ¢ 11 COl Vit Live ictorT t tal nd with t 
1 . ' , nection with the management of rve unique met , aeeerereye 
In Dayton, O., there is a large factory sis . 
° » manulacturing stadlishn nt i Ss prove ‘ ‘ 
devoted to the production of machinery, ee ee en ; didile INFORMATION FOR COMPETITORS 
: a , a by the economically advantag Is use ¢ | "1 t ' 
which factory is conducted upon a plan h — : 
si) them 1n the tactory where they are made lescse , ' 
that is in many important respects entirely é Serna : dieags 4 dncecienin manula ny given 
os ; . stg: that of the National Cash Register Cor ' ee oe 
different from that of any other with which Ould atte 
: ‘ . pany { ' rt t] 1} 
we are acquainted. In fact, if we conside1 ’ Hon Fr eg the met ed by the 
. 1 1 T *R *R . q ] lit tal lyy ’ } / ' ‘1 thea 
what is the usual and the generally ac ITS PROPRIETORS (CACINE estado ent int € line, th 
»O far as W know, the Patter proprietors of that lead tal ent 


cepted method of managing factories, i 


t 
we think what the typical proprietor or brothers—John H. and F. J., respectively would almost certainly see to it that 


manager of a factory will probably do in President and Vice-President of the co purst Knowledge t part 
any given case, we may expect the pr pany—originally had no special training direction were render t 
prietors and managers of this particular 
factory to do something entirely different, 
———y 





if not diametrically opposite 

And yet this factory, and the business 
enterprise of which it is a part, is success- 
ful; not, in spite of the fact, that it ignores 
most of the traditions of factory manage 
ment, but, as the proprietors believe, 
largely because it ignores these traditions 
and has struck out upon original lines— 
lines which have secured for it the services 





of the most enthusiastic and loyal body of 
employés it has ever been our good for 
tune and our pleasure to meet. 

Such being the facts, it is certainly 
worth while for those who have to do 
with workshops in any capacity to know 
something of this one. No one interested 





in the problems attending the successful 
management of industrial operations 
should fail to embrace the first oppor- 
tunity to visit this factory. He may be 





sure of a welcome within its hospitable 





doors, and will almost inevitably get new 





ideas of value to him. But, as not every- 
one interested can do this, we purpose to BIRD'S-EYE VIEW OF FACTORY OF NATIONAL CASH REGISTER COMPANY, 


give, in this and some future articles, an DAYTON, O 


idea of what the place is like, and of the 
spirit that pervades it n the art o naging such a business elt be \\ e paid for 
Some years ago they h d 1 vested on oul exp ( ( doe or F 
ITS PRODUCT. money in a then entirely new invention business, let other O |] if they w 
This factory is devoted to the produc 1 machine for keeping account of cas] to acquire it t is no part our busine 
tion of one thing—cash registers. It is For some reason they sold most of their to educate others to compete with us 
only within a few years past that these interest in it, and, afterward, the purchaser he diametri y Opposite course pursued 
machines have become a familiar feature becoming dissatisfied or discouraged, they here is, perhap good an iilustration of 
of retail stores, restaurants, etc., and the took back their stock, and with its re-a the originality the ethods pursued 
popular conception of their functions quisition, formed the deter ition to d t] tab 1. TI 
that they simply prevent dishonesty velop the 1 n e it me 
“knocking down’—by those who hand periect nde te the « handli ( 
others’ money As a matter of tact, how public up to an appreciation of its great t 
ever, they fulfill besides this, other 1 value. How they have di I thi ! ' 


portant functions 1 e systemat nd resting story, | too long 











1s 
heures o! their cost verified Pa" the shop 
] rds at he pieas ees the me@lel room, 
\ ICT ¢ Are stored mode _ ol alll the cash 
registers ever made or invented; and ts 
finally taken through what ts called a de 
] ent of the “Midway Plaisanes 
ere, in Sheds torming a hollow s« 1 
upyving pace about 330 X 9 ct 
tored 1 tematic order tl casl 
Cl that have tiled, becau the 
I lertor to ! e them ha | 
Ong ther, b nunab to ce 
n the busine ind | 1 «| 


MONTTPOR 


usually after exhausting all 
Here, in 


the strugel 


the capital at their command 


orderly groups, may be seen the entire 


stock of cash registers, together with the 


pecial tools designed to build) them 

constituting the final total assets of many 
promising enterprise, whose managers 

found that the unequal fight could no 


longer be kept up; that the National Cash 


Register Company, with its numberless 


magnificent selling and 


patents, and its 


manufacturing organization, could put 


market a be 


upon the n tter machine at a 


} 
ower cost 


\fter this tour thie seeker atter im 
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mation is prepared to accept the state 


ments that about $1,500,000 are invested 


in the business; that within the past 


dozen years companies, whose combined 


capital amounted to $12,000,000, have been 


with th s one: and that 


ormed to conipete 
ts nearliv as can be estimated, the osses by 
ther ave amounted to St.S12.000 I] 
not only believes these statements, but 
he ( Cre t oO re t! 1 1 sl. 
nce 
rh t tri what is called “secut 
ne mono] but e thu there « 


BOARD 


be no possible economic or other obje 


tion to it. Cash registers are not a neces 


sity of life. Anyone who chooses can do 
business without them, thus contributing 


And he will 
that 


nothing to the “monopoly 


contribute nothing until convinced 
1] 


he is to receive full value in return for his 
money 

Phat this monopoly, so maintained, ts 
managed upon a liberal and broad-minded 
plan, is shown by the fact that prices o! 
the product have been reduced trom time 
to time as mmprovements nm manttlacture 
have permitted, a cash register which 


] ; } 1] 1 + 
ormerly tound willing purchasers ra 
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being now sold at $75; while, on the 


$300 


other hand, few, if any, other bodies of 


employes in this. country are so well situ- 
ated and have so much reason to be en- 
tirely satisfied with their lot. 

We give 


more important buildings constituting the 


herewith a general view of the 


manufacturing plant These include 
about Ss acres ol floor space; give en 
ployment to about I joo employe s, besides 


and, iS the policy oO 


300 salesmen, et 


buving from other makers whatever can 


be advantageously puri hased (gray iron 
malleable castings, drop forging 
cabinet work, etc.) is followed, about 1,006 


en are thus employed in tributary indu 


MANAGEMENT BY COMMITTEES. 


In many factories we find the proprieto1 
fact that he knows 
“Nothing 
all about.” 7“ 


taking pride in the 
business 


don't 


detail of his 
that | 


every 
YoOCcs On here 
never can find anyone to look after things 


Here 


taken 


we find just the 
The Messrs 


others can do 


as I want them to.” 
opposite position 


Patterson freely admit 


things as well and even better than them 
selves, and that to have them do so ts only 
a matter of careful selection of men, care 
ful training of them,and so arranging as to 
call out their best efforts—their heartiest 
co-operation in the general plan of ope 
ations. 

There is no shop superintendent, but 


instead, the management is effected by a 


system of committees; the President and 
Vice-President being ex-officio members 
of all committees, and acting in an ad 
visory capacity. The Executive Com 


mittee, composed of the other six officer 
the 


of the company, controls genera! 


business, and conducts its 


\gent and thi 


policy of the 
The 


Director have 


affairs Managing 
charge 


Secre 


general 
\ssistant 


\lanaging 
oft the selling force, the 
of the recording force, and the Se« 
but all 


tary 


retary of the manufacturing force; 


important matters are settled in the Ex 


ecutive Committee meetings, though each 
of the officers of the company acts inde 

pendently in his own department as much 
Only matters of the greatest 


to the 


as possible 


importance are’ referred President 


and Vice-President, so that a large portion 
of their time may be devoted to the study 
of methods for enlarging and extending 
the business 


Instead of a superintendent, there is a 


Factory Committee, which is composed 


of experts in various lines of factory work 
One member of this committee acts as it 
chairman each month, in regular rotation 


Phe committee meets once a day, and 
oftener when necessary, for general con 


sultation, and a majority can always act 
his committee is composed of five mem 
h of whom ts in turn chairman o} 
one or more of the eight committees hav 


arge of the different departments 0 
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PORTION OF LOCK AND DRILL DEPARTMENT (THIRD FLOOR), ADMINISTRATION BUILDING 





A CORNER IN INDICATOR DEPARTMENT 
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this Factory Committec t 


member oi 


] 


its chairman, he makes a dal 


the 


usually 
sce how 


to 


tour ol lactory, to 


going, and, if possi perceive 


portunities 


no important 


ill such mattersto the Factory Committee. 
whit altel discussion, decides by vot 
what action shall be taken. Though ama 
jority vote decides, it is found in practice 
that the decisions by this committee are 
generally by a unanimous vote, and it is 
ilso found that what one chairman m 


ly 
things ar 
Op 
for improvement; but he takes 


action individually, referring 


Yot 


overlook, owing to lack of personal in 


terest in a given department, or for any 
other reason, the next month's chairman, 


or the next one, will be apt to attend to. 


Also, that the committee, as a whole, wil! 
be free from “fads”: will not devote an 


undue amount of attention to one depart 
ment, to the detriment of another; and is, 
in a sense, entirely free from selfish per 
objects 


sonal no 


] 


ambition; pursues not 


clearly in the interest of the company; has 
no favorites 


1 h, 


no personal enemies to pun 


nor friends to favor or reward 


AN EXAMPLE OF METHOD OF MAN 


AGEMENT. 
\s an example of how the work of thes« 


committees is done, we will suppose that 


a bl 


nection 


brings 


icksmith 


with the 
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The 


any 


foreman of that department about it 
it; but if, 
think best to do 


loreman nNiay decide lor 


‘ason, he does not SO, 


11 


take it to that member of the Fac 


tory Committee who has charge of 


smithing department, along with others, 
among which are the tool-making, 
"NG $2 ), 
at 
“No. 33 


(having in direct charge all 


assem 


bling a certain machine (the 


tool etc and 1 


the 


tool-grinding, supply. 


the same time chairman of 


‘“ommittee”’ 


matters pertaining specially to the No. 33 


machine nd also of the Fire Committee 


NG WOMEN'S DINING HALL (FOURTH 


The matter might be settled by this man, 


or by the committes of which he is chair 


man, or he might refer it to the Factory 
Should it 


be unsettled here, it would go to the Ex- 


Committee for final decision. 
ecutive Committee and, if they were un 
the Messrs. Pat 
terson would finally be consulted 

thi 
of the det 


able to decide, one of 


By system of committees the care 


ails of the business is removed 


from the officers to the company, so that 


they may devote their time to the more 


important matters. By this plan there is 


always a number of men holding positions 


of responsibility who are familiar 


with 


what is being done, with the re 


asons tor 
nv given decision or line of procedure, 
that interest and desire for 


comes trom SceTrisc ol 


sonal responsibility 


the 


PARTICIPATION 
this 


OF ALL 


still 


EMPLOYES. 


Carrying idea further, every 

] Tr , ] ; 
employe is given the fullest knowledge ot 
the business of the various departments, 
that all Phe 


are trequent meetings of the entire factory 


SO 


may 


act intelligently. 


which meetings, in the summer, ar 


force, 


held under the trees in the grove adjou 


factory. Everyone is expected t 


suggestions, and all who desire t 
In winter 


hall 


genera! , 


are encouraged to do so. 


such meetings are held in the lecture 


owned by the company \ 





FLOOR). 


vention of the sales agents from all 
the 
and at 


this convention the entire factory f 


ovel 


world is held yearly, lasting a week, 


one or more of the sessions of 


yrce 1s 


present: the object being to make them 


familiar with the wants of the agents 
and be in touch with them; to realiz 
something of the nature of the work 
done to secure orders: and to know 
how the factory as a whole, and each in 
dividual employed in it, can best assist 
this important portion of the wor 

There is also what is called the ‘Ad 
vance Club,” which meets every | 
afternoon, and is composed of the offic: 


oft the company, the Factory Committe: 


the heads of the office departments 


foremen and sub-foremen, besides twent 


hive people tron the factory rorce, W 


selected each week bv theforemen. ] 
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meetings of this club a regular 
is arranged, and all complaints 
gestions from the various departments 
received and carefully considered Each 
the Advance Club 
m to speak on subjects pertaining to 


member of is calle 
his particular department, or those of par 
ticular interest, at least once every three 
months 

SUGGESTIONS AND COMPLAINTS 


Any employe, from the newest boy hired 
to move stock, to the oldest and most ex 


SR 





~ adi. LX Ds a 


A VIEW 


head 


ment, or any salesman or office boy, can 


perienced of an important depart 


make or enter a 


complaint 


there 


suggestions 


and to facilitate his doing it, 


are a 


registers placed 


number of autographic 


about the shops, which are _ placarded, 


“Suggestions and Complaints.” Any em 


ployeé who wishes to make use of one oi 


} 


these, simply steps up to it, writes what 
he wishes upon the strip of paper, makes 


K, 


the 


sketches if he desires, turns the cran 


tears off and retains that portion of 


slip he has used, while the carbon copy of 
] 


what he has written goes onto a roll w thin 


the register, and is sure to receive atten 


tion by the committee having charge of 
] } 


1e department of work to which it pet 


tains, by the Advance Club, or by the F 
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tory Committee, or by one or both of the 


Messrs 


Twice a 


Patterson, if 
year $250 in gold are paid in 


various prizes tor the best 


Suggestions 


made during the previous six months, 


and some ot the best and most valuable 
things practiced here, both mechanical 
and administrative, have been adopted 


from suggestions so received, or in the 


effort to correct some evi ained wot 


this 


sub-fore 
but 
to 


in manner. Foremen and 


men are not eligible for these prizes; 


some of the leading men, belonging 


saath ‘ 
A \\\ 


y 


OF “MACHINERY HALL,” SHOWING 


‘alled the Officers’ Club, receive a 


all sales of registers 


ssion on 
*MONITOR BOARDS.’ 


What are called “monitor boards” 


ire 
used to indicate the lative standing and 
etliciency of the different departments, and 
these onitor boat ire publicly ex 
hibited in various portiol or the tory 
besides being printed in journal called 
The N. ¢ R a semi-month par 
phlet, published by tl npany and give 
to all employés at the factory and on the 
road, for their infor tion and instruction 
Wi v ¢ erewith ( rt C 1 
of the monitor boards as it appeared at 
the time of our _ hoosing that for 
t office divist ( hb use it hap 


the 

i ’ 

the se 

board 
dtl 

rating 

3p ct 


to 


I 


¢ ’ 


t 


Punctuality 


Cards of tl 


ST\ 


troy 
I 
( 
i 
tiol 
wou 
t 
tine 
} 
TIl¢ 
41 
+) t 
+! ‘ 
up t 
\! 
‘I 


( 


PALMS, 


ly 


] 
Ciel 


! 
rKeT 


i 


Lealtl 
nd 


1) 


91994 
p 

1 

\V l 

ira ) 

signated 

Phe 

various 

shown, 

' rt . 

» a’ 

nt in re- 

ork, 


ty of W 
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not aimed at mere novelty; they by was called in, who, after making a study 


4) " o thre ratings tor lorty-sin depart have 
ents, under the heads of Health, Abtiity, no means impress one as. being in the of all the conditions, prescribed a sha 
Quality, Quantity and Cost least visionary, but, on the contrary, are known as colonial yellow This forms 
Phe rating shown on these boards is what are known as “hard-headed business good background for the shrubbery, ar 
changed each week. and the department men.” The administrative plan has been inside, where not only the walls but als 
ing the highest average rating for each a growth, and each feature, as it has been the painted portions of all machinery 
nonth is awarded a silk banner, suitably added, has been subjected to a rigid test, of this color, the effect is pleasing 
ribed, which it retains during the suc and shown to be economicaliy advantage satisfactory in every respect 
“sound business Floors and machines are kept scrupu 


ceeding month, and longer if its standing ous—in accordance with 
lously clean; cuspidors are provided 


title for, though this monitor-board — principles In other words, it pays 
stem and banner-awarding may seem to the spitters; all stock not being actua 
| , } ] ATTRACTIVE FEATURES. . | wey 
partake a little of the kindergarten, it is operated upon is kept in the “Clearat 
Phere are many features about the fac House’; and throughout the factory, 


ertheless taken seriously enough in the 
and it is a well-settled fact that the 
board rating and the banner as purely luxuries 

inclined to critise them as “out of place,” 
is this true of the purely — visit, were 
It is the belief of red crépe tissue paper 
ably, the work of a committee from 


places chosen to give a pleasing effect 
carefully tended and thriving palms grow 
at the time of the write 


wetory tory which would generaliy be regarded 
Some might be even 


high monitor 
in pots, which, 


eagerly striven for, and that, al 
covered by thickly gatheré 


ost without exception, every employé, and especially 
be a drill-press boy, a floor ornamental features this being, prob 


the Messrs. Patterson, however, that these 


whether he 
weeper, or a foreman, has his eye on the tl 
features pay in the business young women employed in the factory 


rating and the 
perience to hear a machine tender who, 


banner, and it is acommon — attractive 
sense, to say nothing of the pleasure and 
Chis be decorations used about the establishment 


We give an interior view of a portion 


what is known as “Machinery Hall.” 


which committee has supervision o 


‘ 


satisfaction derived from them 


hy a mistake, has spoiled a lot of work 
unent, chiefly, its adverse effect upon the lief is not a mere notion based upon a 
is fairly representative of the appearan 
of the shops as one passes through the 
except that the photograph, having be: 
taken when the room was deserted, fa 


to show the workmen, who themsel\ 
form one of the most interesting feature 
ot the place 

\ll young women employed in th 


rime 


tory, whether in the oftice force or in 


“making division,” work less than 8 hou 
a day. for which they receive 10 how 


pay They have a fifteen-minute rec 


during the morning, and as 
ing the afternoon. They have a Saturs 


afternoon holiday, and other holidays at 
They are furnished with aprot 


I 


intervals 





and oversleeves, which are also laund 
ree Oo} charge Thev c ne to work 
tle later and go home a little earlier tl 
the men, in order that they may avoid 
rowded trolley cars 
= " 8 ‘ 
The voung women are em»ploved only 
0 g mM OFFICERS C , DIN G ola 1 1 } , _— 
INTERIOR VIEW OF OFFICERS’ CLUB DINING TALL, hist ileal Gane cdnaiiie wntie ol * 


work: they work seated, and a 


taste for refined surroundings, but is a the intermissions previously referred t 


ronitor board of his department—his re 
ore being intensified by the knowledge deliberate conclusion reached as a result spent bv them, and in fact by the ent 
that all his fellow-workmen in the same of experience and careful consideration office force as well. in calisthenic ex 
partment are affected equally by it. This It is a belief firmly held here that pleasant cises. which are carried on under thi 
ommunity of interest also tends toward  suroundings conduce to the economical — rection of a competent teacher 
operation, each man not only desiring production of good work, aside from the break in the half-day’s otherwise st 
to do well himself, but being also intet fact that they attract the better class of orind has been demonstrated to be a 
ested in having all others in his depart en Not only by paying good wages, vreat advantage to those employed in s 
ment do vell, which Ss most of us mut by giving unusual attention to mat entary occupations It sets the blood 
ow, Means very much in manutacturing ters of sanitation, cleanliness, light, good ictive circulation, expands the lungs 
perayo ventilation, heating and ornamentation, lieves the tension of tired nerves. and d 
Besides, there may be something more does this company endeavor to attract much to maintain the establishm« 
ubstantial than the mere possession of a to its service the best class of men and carefully guarded standard of health 
banner Phe Blacksmith, Final Inspec women, and to call out their best efforts, \t the noon hour, luncheon ts. s¢ 
tion, Indicator Dipping, [Experimental mental and manual to the women in the dining roon ‘ 
i For instance, some landscape gardening of which is shown. This. while not e> 


No. 1, Experimental No, 2, Paymasters 
and Shipping departments, all went on has been indulged in, and the exquisitely pensively, is yet tastefully fitted up 
good taste of this work is sufficiently aé reached by one of the shop elevators, 


and here. Iree ol charge, ( 


in excursion to Cincinnati, recently, as 
at the right: oO 


tested by the fact that it was planned by 
rood soup, and some other 


Ohmstead, who designed fice or tea, a g 
requisites of a satisfactory luncheon, are 


company, and without loss 
had won the banner Frederick Law 
New York's Central Park and the grounds 


guests of the 


time, because they 


during 1&g6 
In) planning and carrying out the at the World's Fair, Chicago. In the supplied, to which the girls can and d 
this was not chosen add whatever their fancy dictates, fro1 


which have matter of color, also, 


methods of administration 
haphazard, but an expert in such matters their own lunch-baskets 


thus been outlined, the Messrs. Patterson 
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At the right, rear of this view of the to the demoralization of the scller of oils A Notable Milling Cutter. 
dining room, is the curtained entrancs \ large oil firm o *hiladelphia reports We present r¢ t 


to a retiring room, which somewhat that at least two oil salesmen (o ri . 1 ne tter w re 


resembles a small hospital ward, but oneern) are effecting sales of evlindet or its met 

is more cheerful tlere are 1 number oils which they handle by ontrivinge to or its P ' 

of cots which are for the use at any time put bi-carbonate of soda or borax or some d ted thru ‘ " 
of any woman who is indisposed and Ikali into thet mpetitos il w t 

wishes to lie down tor a tine Che write g co ri pe tl N 1 
was shown into this room because, at the trial he oil so doctored turns to a \| 1 | \\ 

time, a brass sign at the entrance dis milky color and clogs tl eed Phe lov |? \ ‘ tot ; n ; 
played the word “Unoccupied.” If any est grades of evlinder oil bette ernme! 
indisposed young woman had been within showing than high eo t ( Ix \ 
the brass sign wouid have been reversed is doctored as above | proba ol . ot Br Phe tte ‘ 

to display the word “Occupied * and nm planation of the o Wt thre bors ) ( 


intrusion would have been permitted 
Adjoining a different portion of tl 
dining room 1s a well-fitted up 
establishment for the women, and 
they are permitted and encouraged to use 
“upon the company’s time.” 
THE OFFICERS’ CLUB. 


The Officers’ Club, which has be 


previously referred to, has its headquarte1 
in a small cottage standing between tl 


street and the shop 
every day, the members composing 
who are the officers of the company ani 
the heads of important department: to thre 
nuniber of about eighteen, have di 
erved upon the 16-foot circular tabl 
Sales agents and other guests are otftet 
ntertained here also The menu 1s firs 
lass, is a personal experience test 


nd, while it 1s receiving attention, mat 





ters pertaining to the business natut 
, , , 
ome under discussion nd thus 
1 ' , 
ost natural and pleasant way, there 
174 1 ' 
air tet i 7) | p 
ence, which, aside from the re Jeasure 
f ita s believed to | ‘ 
pent in the inte . 
rot ble investment 
For tl mie bes t t 
\ enti ‘ the! 
thre Use on thre 
1 
prons pr dee t t 
e of ct i ( mrary 
omMntary read if ) ‘ ) 
\ Vitel | \ 
thout reduction ot wages, s t 
ey rk O our 0 1O ( | , 
ix months guaranteed prices on pre 
, 1 ' , . 
york tor those who wort oy tire pie ‘ P . P ‘ 
‘ P ( ‘ ( ons ne 
but above all, perhaps, the hctant 
| , , A ~ A 
evidence that effort of any Wal «1 
i a) thre co Pp nV ~ ipp ted ( x 
vill in some w be rew le | ‘ t 
oom is lett tor the plav t Zone Onl ¢ G. P 
. ! 
Oo ealousv and en \ met \ 
prevents such ippreciation. ¢« devotior 1 rattle ¢ t 
to a company interests: and that every, propositior receive t 
employe has a nght to consider himse Zone ©) ( ] Put it cT\ 
1 1 | +] +) , \l te! 
interested 1n 1 ‘ CO p>: W\ hye yond t ‘) WT |’ - , . ‘ 
mere daily wage \ 1 ir paper, T do not a et set as 


In a future article we sha ‘ \ ” : 
vive some further and more detailed ac A A aA ee — sik a 
ount of things to be seen in this 1 r] ry | 
ay ; I] iskegee Nor nd Industria than where they enter the | 


— establishment Institute | recently fitted up 17 rching , nial ter thre | d bees fitte > 
A 4 4 and engineering department Wit ' tte put bry thee 
Another Oil Swindle. proved todls. und anellasices, shee using which was geared to cut the pra 
We are at a loss to understand what o« compressed air in some of the theory and helix or pira nd t ront 
cult influence apparently so actively tends — practice worl vere t 











points of their length in the usual 


Manner 
In the photograph, the arrangement of 


the gaps in the cutters makes it appear as 


though they were cut in the lathe in the 


ame manner as In screw-cutting: we are 


informed, however, that this plan was not 


adopted, and that it is not considered a 


good one in making such cutters, because 


one side of each gap from 


adopted in 


It prevents 
The 


was to put 


method this 


alternate cutter in 


1 
clearing. 
case each 
cut the gaps in them at regular in 


them 


place, 


tervals, then remove and put the 


Section of Teeth n 
at A-B 
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one, it would be quite natural for him to 
suppose that if the second brush were con- 
nected with the third, the current would 
pass a second time through the armature, 
brush 4, 
come out at the latter with a pressure of 


running from brush 3 to and 
220 volts; and if passed in this way all 
around the circle, that the final pressure 
would be 440 volts instead of 110. Again, 
he might have a series-wound generator 
with two brushes, and this might give a 
higher pressure than desired, and it would 
be natural for him, if reasoning in the 
same manner as with the parallel-wound 
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DEVELOPMENT OF 
FACE OF CUTTER 
12 Long 






209 Screws 4, Dia. 114 Long 


WORKING 


other alternate set of cutters in place, and 
similarly groove these, arranging so that 
the gap in the 
cutting portion of the alternate set 

This 


respect of both quantity and quality of its 


one set comes behind 


makes a very efficient cutter in 


work, and one which can readily be made 


new by fitting a new set of teeth 
A A 4 
Repairs of Electrical Machinery— VI. 
BY A. R. HARRIS, 


Inasmuch as a multipolar armature is 


substantially the equivalent of a number 


of two-pole armatures all merged into 


one, it is only natural that a man who 
does not fully understand the connections 
of the former with the commutator, and 
the 


should 


the way in which currents circulate 
the 
conclusions as to the modifications of the 
that 


man 


through coils, draw wrong 


connections are permissible. Sup 


pose such a has, say, an eight-pole 


generator, wound in parallel, and capable 


of delivering a current with a pressure 


f 110 volts, and that for some reason he 


desires a current with a pressure much 


higher than this \s the machine would 
be provided with eight brushes, and as he 
would know that the current would have 
the pressure of 110 volts imparted to it 


in passing from one brush to an adjoining 
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DRAWING OF LARGE CUTTER 


machine, to conclude that by adding 


extra brushes the voltage of the current 
would be cut down. Neither one of these 
results can be accomplished, but the at 
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pole type, is shown diagrammatically in 
Fig. 1. 

If an armature of this type is properly 
connected, the alternate brushes I, 3, 5, 7 
will be connected electrically, and so will 
the brushes 2, 4, 6, 8. Now, it is quite 
natural that at a first glance the impres- 
sion should be created that if the current, 
after passing from brush 2 to brush 3 
through the armature coils, is carried to 
brush 4 by means of the wire D, that it 
will continue through the armature from 
where it enters through the latter brush 
and come out at brush 5 with the extra 
pressure due to the effect of the armature 
between the last two brushes. From this 
it would be assumed that if the current is 
led off from brush 5 its pressure would be 
twice as great as if taken from brush 3, 
and further, that if it is passed still further, 
going by wire E to brush 6, and from 
brush 7, by wire F, to brush 8, it would 
come out at brush 1, with four times the 
pressure. If, however, we consider the 
conditions that will obtain, with the pres- 
ence of these connecting wires D E F be- 
tween the brushes that they connect, we 
will be able to see at once that there is a 
decided stumbling block in the way that 
will prevent the attainment of the antici- 
pated results. This stumbling block is 
nothing more nor less than the fact that 
the wires D E F short-circuit the sections 
of the armature between the brushes they 
connect. Thus the current generated in 
the wire between brushes 3 and 4 can pass 
from one brush to the other by way of the 
wire D, just as well as by following the 
circuit around the whole armature, and 
as the former path would be so much 
easier, it would practically neglect the 
latter; hence, there would be very little 
current flowing in the circuit proper of 
the machine, but in each of the three cir- 
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American 


Fig. } 


IMPOSSIBLE 


tempt to do it has been made several 


the and 
therefore it 1s reasonable to assume that 


times, to writer's knowledge, 
such a procedure is not at all uncommon. 
To show why these results cannot be ob- 
tained, let us consider the parallel-wound 
armature first, one of which, of the eight 


ARMATURE 
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Fig. 2 


CONNECTIONS. 


cuits formed by the wires D E and F, there 
would be sufficient to burn out the wire 


wound upon the armature. At a first 
glance it would be inferred that only those 
portions included between the brushes 


3-4, 5-6, 7-8 would be affected, but on 


further reflection it will be seen that as 
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the armature rotates, every part will come 
into these positions included in the short 
circuits; hence, all the would be 
heated. 


Now consider the effect with a series- 


wire 


wound eight-pole armature, in which an 
attempt is made to reduce the voltage by 
adding more brushes. From what has 
already been said about this type of wind- 
with it 


the proper number of brushes is two. If 


ing, it will be remembered that 


six more are added, so as to make the 
number equal to the number of poles, the 
inference would be that as only one-quar- 
ter as much wire on the armature would 
be effective between each set of brushes, 
the voltage would be reduced to one-quar- 
ter, and the current quadrupled. By re- 
ferring to Fig. 2, it will be readily seen 
that this 
\s was shown in a previous article, if an 


result would not be obtained 


cight-pole armature is connected in series, 


the coils are cross-connected in such a 


that the inside end of one connects 
the 
auarter of the circumference ahead of it 


way 


with outside end of another one- 
Thus, starting with coil a, the outside end 
of it would be connected with the com- 
mutator directly opposite to it, and the 
inside end would be connected with the 
commutator one-quarter of the circle in 
The 


outside end of coil b would also be con- 


advance, and to the same segment. 


nected, the inside end of this coil being 
connected with the commutator segment 


opposite coil c, to which the outside end 


ot the latter would also be connected 
The inside end of coil c would be con 
nected with the segment of the com- 
mutator opposite coil d, to which 


this coil would 


The inside end of coil 


the outside end of 


ilso be connected 


d would connect with a segment, one 
ahead of the one to which the outside end 
of coila is connected. These connections 
are shown in the figure by the full lines 
ehnm and the dotted line fj 0p 


if eight brushes are placed as shown at 


~, 
NOW, 


the points I, 2, 3, 4, 5, 6, 7, 8, the odd-num 
bered ones will have to be connected with 
each other, as indicated by the dotted lines 
ckrs, and this would also be true of the 
even-numbered brushes. To avoid con- 
fusion, the connections between the even 
numbered ones have been leit out, as they 
re not necessary for the purpose of illus- 
trating the action which takes place, the 
action with reference to one set of brushes 


being the same as the other. The proper 


path of the current would be from coil a 
through wire f to coil b, and thence to 
coil ¢ and coil d, and from here to the coil 
one in advance of coil a, from which point 
another the 
would be made, passing through the coils 
first 


excursion around circle 
traversed 
take the 
sufficient 


one in advance of those 


The second excursion would 


and after a 
: ; , ; : 
number of excursions all the wire would 
the 
This would 


third set of coils, 


be traversed in series and current 


would come out at brush 2 


be the result with only two brushes in 
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use, but where eight are placed in the po 
passing 
coil a to coil b by wire f would return to 


sitions shown, the current irom 
the starting-point through the connection 


The 
all the quadrants, 


g between brushes I and 3 same 
would be the result in 
as is shown by arrowheads, the current 
in coil b returning to the starting point 
by wires 7 and k, and from coil ¢c by wires 
o and r, and from coil d by wires s and p. 

On account of these short circuits, the 
pressure developed by the generator would 
be very low, but it would be sufficient to 
the 
the 


and as all 


generate a very strong current in 


short-circuited coils, on account of 


very low resistance of these, 
the coils would come into the short-cir- 
cuiting position one after the other, the 
whole armature would become overheated, 
and if not stopped in time would be 
burned out. 

From the foregoing it will be seen that 
a parallel-wound armature cannot be 
changed to the series connection by simply 
connecting the brushes in series, and that 
cannot be 


a series-wound armature 


changed to the parallel type by adding 
extra brushes. The only way in which an 
armature can be changed from one type 
of winding to the other is by disconnect 
the 


the ends of the 


ing commutator, and connecting it 


with coils connected in 
the proper order for the type of winding 
desired 
A A A 
Machine for Boring Molds for 
Printers’ Rolls. 
In connection with the recently pub 


Henry N. 


lished communication from Mr 














Binsse on the subject of boring I 
printers rolls, we are enabled to present 
herewith an engraving made from work 
ing drawings of a machine designed and 
built by Mr. Binsse for that purpose. The 
general features of the machine will be 
readily understood from the drawings. 


The upper cone pulley shaft has keyed 


to it four spur gears, 4 BC and D. Gear 


which gear is 


} 


gear /: below it, 
keyed to a short horizontal shaft at the 


DD) drives 


other end of which is a bevel pinion en 


gaging with the bevel gear, which drives 
the spindle by means of the oppositely lo 


t 


cated feathers, as shown in the section a 


the right. Gear & may be connected to 
or disconnected from this shaft by a pull- 
and-push-pin connected to a sliding key, 
as indicated at the left of / 
A pull-and-push-pin connects 
Hand l, 
with the shaft upon which they run, and 
shaft 


this 


above 


any one of the four gears, / G 


thus these gears may give to this 


four different rates of speed. From 
shaft by means of the bevel gearing shown 
the feed motion is derived. The screw for 
the feed is cut directly upon the spindle, 


and the feed is obtained by giving to the 


nut a speed of rotation differing from tha 
of the spindle in any required degree 
Gears A and F are engaged only for the 


rapid vertical movement of the spindle to 
be used as a quick return motion; the ro 
being 


key in gear / 


tation of the spindle then stopped 


by disconnecting the 


Phe mold to be bored (which ts an iro 
casting made with special care) is held in 
the socket shown near the bottom of th 
machine in front, and passes through 


a a PO 


—U 

















MOLD 





BORING 
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ng at the top in which are four set 
rews by which it is centered and held. 
Phe boring bar as shown is run down 
through the mold to be bored, and thi 
cutter or head is then attached, the feed 
being always upward, thus pulling the 
utter through instead of pushing it. 

First an ordinary double end = cutter 
mortised into a holder is fastened to th 


boring bar, and this takes the roughing 
cut which is about 1-32 inch less in diam 


The 


or wood bit is then used for the finishing 


eter than the finished size reame! 


it, and this is made as follows: The body 


1 


f the bit is about 14 inch less in diameter 
than the bore It has six dovetailed 
yrooves placed in it lengthwise, into 
which wooden strips are driven The 


body is then placed between centers and 
turned, the upper end being finished for 
about 1 inch to the size leit by the rough 


cut. Then the finishing cutter, also 


ne 
double ended, follows, inserted in a mort 
tise Below this point the wood is turned 
the 
a 3-inch bore the finishing 


‘| he bor 
the re 


ibout .or inch larger than finished 


bore For 


reamer is about 7 inches long 


ing thus done ts found to meet 


quirements pertectly, and the require 


ments for modern press work on modern 
high speed printing presses are very 
trict; the mold must be very smooth, 


round and straight 


A A A 


The Construction of the Hindley 
Worm—lI. 


For more than a century the Hindley 
vorm has been a sort of mechanical 
deal It has been published and repub 

hed in mechanical text books, but so 

ras we know it is only recently that 
has received any extended degree ot 
pplication The descriptions given of 


t have been quite superficial and many 


oi its features remained out of sight until 


ittempts to make it brought them to thr 


urlace 


hig. tis a reproduction of an engray 


ing which appeared in the “Principles of 


Mechanism,” by Professor Willis, first 
published in 1&41 The larger sketch 
vives in crude form the general idea ol 
the gear, while the smaller one indicates 
the method of its manutacture, although 


not in practicable form, as no method ot 
feeding the tool into the blank is shown 
In point of fact also a number of cutting 
tools are provided instead of the single 


one shown. These tools are mounted on 


i heavy disk, and are spaced to represent 
the teeth of the worm wheel, the arrange 
ment forming a cutter head which is 
driven at the proper speed by connecting 


The 


forcing these cutters radially 


gearing feed might be accom 
plished by 
outward, although this would be objec 
tionable, not only on account of its com 
plexity, but also on account of its lack 
of rigidity. The method actually used is 
therefore to bolt the teeth to the disk and 


cause the cutter head and worm blank to 
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bodily approach each other as the cutting 


proceeds. The worm wheel ts, of course, 


hobbed by 


been cut in the 


a hob which has previousiy 
same manner as the worm, 


and the theory is that the worm being 


cut by a cutter head which truly repre 
py ven, 
r ‘ 
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as those shown would be tolerated 


the 


teeth 
teeth are made 
to 


In point of | tact 


of extra depth in ordet take full ad- 


antage of the opportunity for securing 
good contact, and further, no such are 
of contact is possible as that shown In 


extending this are of contact the teeth of 


the worm sooner or later become, on 
paper, undercut—a shape which cannot 
be made except with radially fed cutters, 
and if made, the worm and wheel could 
not be vot togethe r except by splitting 


the wheel in halves perpendicular to its 


shaft, and in point of fact not even then, 


as will be seen later, since the ditticulties 


which have developed in the manutacture 


of the gear increase with the are of contact 


between worm and wheel \s an indica- 
tion of the superficial nature of the in 
quiry to which the gear has been sub 
jected by mechanical authors, we give Fig 
2, which is reproduced from “The Cor 


OW?) 


not 


structor’” by Reuleaux, which as sh 


above illustrates a gear which it ts 


practicable to make and impossible to get 


together if made—since = splitting — the 
wheel is obviously not contemplated 
This engraving shows undercut teeth at 


the outer ends of the worm, while as 


matter of fact the first limitation set upon 


the designer of this gear, is that tl 


worm shall not be so long as to invol 


undercut teeth 


SIC 
( ps hel 


One point should be made, 


worms to be shown 





ig. 4. rHE ¢ 


sents the wheel, and the wheel being cut 


by a hob which represents the worm, 
wheel and worm will then mesh together 
in perfect contact. How far this is true 
we shall see. 

In practice no such crude forms of 


‘UTTER 


WkAD 


that what appears at first sight to be the 
this 


such in reality 


characteristic feature ot worn its 


hour glass shape—is not 
The really essential characteristic 1s tl 
feature of guiding the tool in a circulat 


path when cutting the worm, instead of in 
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traight one \ common worm is cut 
in a lathe with the tool fed in a straight 
line parallel with the worm shaft, but the 
with a tool which 
the 


In the worms to 


cut 
tooth of 


Hindley worm is 


represents a worm wheel 


and travels in a circle. 


ve shown the blank is turned straight, as 
with the proportions here used, and with 
a worm limited in length as above, the 
contact 


amount of surface in 


the 


increased 


secured by hour glass shape is 
trifling. 


What 


methods of 


the 
manufacture of these worms 


follows is an account of 
as practiced at the works of the Sprague 
Co. The equipment 
provided for the work is very superior. 


Electric Elevator 
Much time and thought and money have 
been spent in learning how, and our best 
acknowledgements are due that company 
for placing their experience at our dis- 
posal, and for allowing the photographic 
originals of the accompanying half tones 
to be made. 

To begin with, two superb Pratt & 
Whitney worm cutting machines are pro- 
vided, which are duplicates, except that 
one of them, shown in Fig. 5, is also ar- 
ranged for spur gear cutting, as will be 
seen by the indexing mechanism forming 
part of it. 

3 shows one of these machines at 
the 
ap- 


Fig. 


worm, from which 


the 


work cutting a 


nature of work will be 


The 


with water and suitable shields are pro- 


general 


parent work is, of course, tlooded 


vided to keep this where it belongs. 
These have been removed in order to 
show the more essential features, but 


otherwise the pictures show the machines 
The worm in the machine has 
half its in- 
A completed worm will be 


as at work. 
had its 
tended depth. 
seen standing on the machine bed. 


thread cut to about 


The construction of the cutter head is 
shown more clearly in Fig. 4, from which 
it will be seen that a tool is mounted to 
represent every other tooth of the wheel 
except that as the wheel has an odd num 
ber of teeth, the tools of the cutter head 


e in one place three tooth spaces apart 


a 
instead of two The tools are, of course, 


very carefully made, their bodies being 
machined and dropped into radial sockets 
in the disk. The head having little lat- 
stiffness, a brace is 
behind it, the 


illu tration, to prevent spring and chat 


eral guiding 


mounted out of sight in 


ter. The manner in which the worm 
blank and the cutter head are connected 
by gearing to drive them at the same 


speed as though the cutter were a wheel 


and the blank a finished worm, will be 
apparent. 

Fig. 5 shows the companion machine 
hobbing a worm wheel. The operation 
is the exact reverse of the preceding, the 
wheel blank being mounted in place of 
the previous cutter head, and a hob in 
place of the worm blank 


geared together and driven precisely as 


the two being 


before. 
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Letters from Practical Men. 
“The Square of the Hypothenuse.” 


Editor American Machinist: 

As the draughting-room is the fountain- 
head of knowledge, the busy draughtsman 
is sometimes asked by a blacksmith to 
“look in his book” and 
should be 


see what sized 


iron used, to be equal in 
strength to two other rods of a given size; 
or a plumber asks him to “look at his 
tables” and tell him how large a pipe 
would carry the flow of two smaller pipes. 
It is of no use to say to a blacksmith that 
the relative tensile strength of two rods 
is proportional to the squares of their 
diameters, or to quote “the square of the 
to the 


boss ota 


gang of 


hypothenuse” 


12 


I] 
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stead of 54 of an inch, let us say 5 inches 
Now, beginning at the corner of a square, 
let us lay off 5 inches each way, as B A, 
BC, in 
measure the distance across from C to A, 
that is, 
7g-inch rod is equal in weight and strength 
shown 


Fig. 1, and with a pocket rule 


in this case nearly 7 inches; one 


to two %-inch rods. This is 


further in Fig. 2, where the circles show 
the different rods, and the fractions indi- 
cate their diameters. 

Suppose, also, that our plumber wishes 
to know how large a pipe would be 
needed to carry the same volume of water 
as one 6-inch and one 8-inch pipe to- 
gether. Taking 6 inches on one corner 
of the square, and 8 inches on the other, 


the diagonal distance is easily found to 














B FIG. 1. 


THE SQUARE OF 


chattering Dagoes. They cannot remem 


ber the rule, because they fail to under- 
stand the principles. 

The blacksmith knows that a 1-inch rod 
double the 


14-inch rods, but fails to understand that 


is more than weight of two 


it is four times as large 
The plumber is surprised to learn that 
increases the diameter of his 


if he pipe 


114 times, he increases its capacity 1! 
times. Is there any easily remembered 
rule, or any easily applied instrument, by 
which the correct result may be obtained? 

Yes; 


would 


if a man has any tools at all, he 
have a carpenter's square and a 
foot-rule, and he needs no others to solve 
the problem. Suppose a blacksmith is 
forging a “turnbuckle,” the sides of which 
are formed of two 54-inch rods, and he 
wishes to know the diameter of one rod 


Now, 


instead of eighths of an inch, let us con 


of a strength equal to these two 


sider these fractions as inches; that is, in 


THE 


Cc 


HYPOTHENUSE 


be 1o inches, which is the diameter of a 


a pipe equal to the combined capacity of 
the other two. Ifa steel square is not at 


hand, a bit of board with one square 


will purpose, by 
The 
Thus, 


there are no tables to consult, no rules to 


corner answer every 
marking the inches along each edge. 


foot-rule alone will tell the story. 


remember, and no areas to compute. 
W. H. SARGENT. 
St. Johnsbury, Vt. 


a6 a 
A Gear-Blank Arbor. 


Editor American Machinist: 

I have recently seen in use a very neat 
little device for holding gear blanks on an 
arbor for the purpose of turning the side 
I send you, under another cover, 
a drawing of this device, which explains 


and face. 


itself. se  — 
[Our philosopher, upon seeing this 
sketch, remarked; ‘Yes, that is very 
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vood: 
seen, 
good Ways out 


and the 


much 


but—the work is 


from the lathe gs; 


split sleeves made in thi: 


would cost too much Besides. it 


ways objectionable to arrange such 


sO as to expand at ene end only 


Then he sketched the = arr: 


better than some tools I have 


necessarily a 


+7 
indie, 


it Way 


shown at Fig. 2, in which he proposed t 
se a plain straight sleeve, made out 
‘ er sto . t witl ur slots 1. 
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Fig. 2 





SS _|— 
Fig. 3 


GEAR-BLANK ARBORS 


mm each end, so as to allow exp: 
it each end alike, and force it on wit 
ommon bolt and washer 

Upon being shown that, while 
would force the sleeve on all right 


difficulty when it was d 


to remove the work, he thought a m« 


would be 


nd sketched Fig. 3, in which he 
to use the Hunter o1 


the screw in this case being 


threaded collar, coarser in pitcl 
thread of the smaller portion Phi 
ranged, the screw will pull the sleeve 
well] f +t n nd with th 
ell as oOrce t on an Witil Tile » 





thread, the two slits which start from tha 
end can pass right through the threa 
vithout harm, which, of course, would not 


be the case if the 


, 
because the ten 


lorm, 


spread the sleeve open ug 
this thread-cutting will add somewhat t 
the expens« the sleeve will still be less ex 
pensive than that shown in Fig. 1 
t has other obvious advantages.—I 
A ce A 
A Twist Drill Experiment. 
Editor American Machinist 
Not lor go you ea desert | 
ition of a G :; 1. 7 
rought to mind an ext ment ] 
R82 with the ttiy edge o r p 
fee = gen his Phin & 
~ Man ( pant 
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S ( 1 t d wit Profess 
Sweet, whe t ot our assoc 
tio1 eetings out thre cle and 
thous twou kk good d Whe 
I det ’ ' . ’ — , 
‘ t l wis 1) & 
\ TWIST DRILDT ENPRRIMENT 
\Macl e 4 p \ \ e ice ] \ 
| tiie nat tul t Phey yrot 
that they did not thir ‘ dvantagves o 
t] would x oe 


t o \ 1k in ‘ s \ ‘ 
ne twist ¢ it I eon et 
| d it in the archives, and there it 
d until I read your artich 
Other mechani mav have ried 
. e 1c thoug ( ‘ 1 ) 
ly } ior hay | \\ bh o «| ‘ 
but you pen up many 
¢ 1 tiie ( 1 t ( 
(GEO. H. SMITH 
en R 
| hie dt rel ( \\ 1 t] 
] tone herewit t to be neat 
iInecting nk he Ver he letter of Pre 
essor Sweet, in « ue of February 4t] 


We have previously explained that th 


ur issue of December 


7th was an American patent, although tl 
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American Machine Tools Criticised 
by an English Engineer. 


dito American 
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vy under even moderate cuts. The bot 
tom slide is always much too narrow, but 
probably the worst feature of all is that 
apology for a vee strip [gib] so much 


ored by \merican tool makers—pre 
d ' 


sumably on account of its cheapness, for 


1 


has no other vood lo spoil a 


point 


vood tool tor a few extra pence is a very 
[ don’t thin 


as @€Vvel cle ed The 


near-stghted poliey a worse 


pressure 1s 
I] portion 


sttta Opposite 


( h sere W, ind this in a direction out ot 


rare with the a In our opinion there 

re two essential pomts to be observed in 

i vee strip: (1) Means for bolting it firmly 
to the slide (2) Means of side adjust 
rent \ tapered strip operated trom 

ich end sometimes useful, and | some 

ine ago devised a tapered strip having 


he adjustment from the top thus: 
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Fig. 1 


but | don’t think any so good as the old 


fashioned strip In some positions it can 
be unproved by making it thus: 


a 
Prd 


2 


ae 


¢ 
C 
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Fig. 2 


It is thus pulled down to the widest face 


and supported all along, instead of hang 


ing on the bolts. This, in the opinion o 
mechanics here, represents the very best 
form of strip it is possible to have. Ad 
justing screws should also be a tight fit 
or have locking nuts 
Lathes 8-inch 


swing! should also have four bolts and two 


over centers [16-inch 


ites in place of the usual American tool 
post which, in our opinion is only suitable 
for light lathes 
It is also a great advantage for the pop 

pet [foot stock] to be cut away for cleat 

ance, so that the handle for top slide can 
be operated easier when in line with the 
bed 


lately 


This is being done on some lathes 


[tail 


and lead-screws are also much too light 


Many poppet spindles spindies! 
\nother point | cannot understand ts the 
making of cast-iron balanced handles by 
a country which boasts of introducing the 
hub plant for turning hubs from the solid 
bar The 


pound and are always dropping off 


castings must cost 


more per 
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In tancy I hear some of your readers 
saying, “Anything else?” Well, not at 
present, and | trust at any rate my re 
marks will be received in the same spirit 
as they are written, not with the wish to 


find fault, but to let the makers know what 


their customers on this side think 


ome ol 
on the subject. There is no doubt that the 


\merican firms ot 


system pursued by 


turning their sole attention to one pat 
ticular tool, is calculated to perfect the de 
sign and usefulness of such tool mucl 
quicker than i they tried to make 


sorts. It 


should also cheapen the cost 


considerably, but herein comes the troub‘ 


| first mentioned, and all tools should be 
run and tested betore leaving the works 
if complete satisfaction is aimed at No 


system, however elaborate, is of any use 


without this precaution 


Some of your tool-makers who are now 
being pressed for goods tor this country 
will think that their product is ousting the 
tell 


that most good tool makers here are from 


home-made article, but when | them 
months behind in their con 


that the 


three to six 


tracts, they will see present ce 
mand is an exceptional one 
H. AUSTIN, 
Works Manager. The Wolseley 
Machine Co, Ltd 


Birmingham, 


Sheep Shearing 


england 
A A A 
An Expert Eye Doctor. 


Editor American Machinist: 


Without attempting to criticise what has 
already been said upon the subject, I wiil 
an eve doctor. 


fifteen 


give you my experience as 


extending over some twelve or 


years, in different shops in the East and 
West. In the majority of cases I havi 
found the substances which get into the 


eye in the shop to be either emery, steel o1 


cinders. Sometimes the pattern maker 


will come around with an eye tull of saw 


dust or wood borings, and for such a case 


glass, like a small goblet, 


| have an eyt 


whose uppei edge Is molded to contorm to 


the eye cavity. By filling this with warm 


water and bending the head over until the 


glass can be put around the eye, then tip 


ping the head back until the glass is up 


side down, holding it firm'y in the eye 
cavity to prevent leakage, and then open 
ing and shutting the eyelids, wood, and in 
other substances, can be 


Cases 


many 
washed or floated off from the eye, or from 
under the lids. Always use warm water. 
I keep an alcohol lamp, such as is used fre 

quently for heating milk for children, and 
a clean quart tin pail to warm water in; 
also, a clean sponge and basin are handy to 
bathe the eye after operating upon it with 
the knife. In fact, | have found that water, 


as warm as can be borne without incon 
venience or discomfort, 1s one of the most 


soothing and agreeable applications to an 


inflamed eve. By closing the lids and 
bathing them with warm water and 
sponge, I have myself experienced as 


much relief as by any other treatment 


have never used oil, and so I cannot speak 


ISQ7 
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on that point, but | should want to know 
about it than does 
shop oil before | put 


more a person usually 


about machine 


into my own eyes or into others. I hay 


used an eye-wash, however, with very good 


results. that used to be known around 
Boston years ago as “Dr. Williams’ ey: 
wash.” and could be obtained in most 0 
the prominent drug stores there, as « 
tlic CVE olasst Ss just alluded to It is son 
preparation of camphor and borax. Th 
se of cocaine is so universal, and t 
operation of removing foreign substan 


renal 


red so much easier by it, that I ne 


think of trying for a piece without it. | 
use an ordinary glass medicine dropp 
vith rubber bulb. Two drops ts usual 


enough, although it sometimes net 


ary to repeat 
from the eve Il us 


In taking pieces 


methods, according to. circu 


s veral 
An average case would be some 
this: A 


bench and says: 


stances, 


thing like man. comes up to ms 


Jim, I've got something 
last 


in my eye: got it in night, ‘bout ai 


hour ‘fore quittin’ time; was grindin’ 


diamond point on the emery wheel, an’ | 
felt a little piece strike; didn’t hurt much 
then. I rubbed it and thought it was out 


but it’s bothered me all night. an’ this 


morning Jack’s been pokin’ at it with a 
match, but she’s there yet.” 

I back him up against a post where | 
can see: I take a little tool like the sketc! 
spoon-shaped, slightly dished, handle 3-16 
inch diameter, octagonal or hexagonal, and 
tine 
handle 


with the spoon end sharpened to a 


point, the edges also. I use the 
first and roll the upper lid over on it. I 
litt it slightly, so that I can see unde 
what won't roll over on the handle If | 
find the piece of emery, or whatever it may 
be. stuck upon the under side of the lid 
I take the point of a knife, sharp, or 

small pointed camel’s-hair brush, and _ re 
move it I usually wind a bit of bandage 
around my left forefinger, if | am working 
with my right hand, to wipe the knife o1 
brush on, and show the piece—partly for 


my own satisfaction, but more particu 


larly for my friend’s with the “bad eye.” 
You've no idea, unless you have tried it 
how much better it makes your eye feel 
to see the “varmint™ after it 1s out 


\gain, | 


inside of the upper lid a small boil 


have sometimes found upon 


the 
some people are occasionally troubled 
with them in their nostrils as well as eye 


lids 
the 


When they occur upon the inside ot 


lid, in moving over the eye, as the 


eyelid is opened and shut, they rub upon 


the eye and irritate it. If I can see a littl 


whitehead, I open it and wash the pus out 


with warm water If it has not. suff 


ciently ripened, I tell the man what th: 


matter is, and that it will break of itself in 


a short time, and it usually does 


] have also found eyelashes in som 


manner grown through the lid = and 


‘ratching the sensitive membrane of th 


s¢ 
eye These I pull out with a pair oF 
spvul tweezers. [ use the spoon-shape | 
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portion of the small instrument I ha 1 am pretty sure to find it. I use a glas Llow 
ist described to pick pleces off the eve it sometimes, but with a erv light setting, upon the inside « ‘ 
self that have not become imbedded, or to or with none at all. as the setting shades paintul for rt ft 
pick them out trom back ot the Owe | t] e eve and stops the ight \iter ocating 
vhet they sometimes l when re ve it | ipply cocaine nd w ta minute oO ‘ | 
rom the upper lid or the eye neve t to produce its effect upon the eye; the: 
ve a loose piece anywhere in the e} the piece has beet ernight, I take ( 
now it. and trust to the —- a , aleates vhict o Whe alee 
irk out of the orne she, ‘ point sharp and t vork the point ; 
owl the t¢ r «i t Wa t 1) ‘ 1 t t ‘ 
\ ‘ i | t | } CF ( } 
| do not t | nvthing the tte 1 ye elt ‘ the . t th. MA wIS4 
t t The Speed of Planers. 
\ ; oe { the | \ 
t CVE | e to position 
st ead thet ttle danger, but ) 
Cs the f t posit t the secon 
Cotte piece Of ¢ ste W split t 
1 ( vhile re ( { { nd you w ‘ t 
thir vou have it re tv vou e f 
e only a part « lhen iron or ste p ‘ 
| rust and discolor the eve na it Ww t 
( is thoug thet > etl ng cit \\ r 
when there 1 not } , 























ntlammation, but I have not found it so \ ive ) { t t 
[ It simply destroys to short time th remove 1 \ 
| sensitiveness of the eve, and as soon as js arranged with a vat | sunt 
Its effect passes away the eve is as much shait t 40 feet per minut 1 no redu 
inflamed as ever, and should be bathed = ¢jon in feed from. that t tl 
and bandaged It is alwavs well to tr speed of 20 feet 
a » some kind of a shade, or blinder at least The tools star t] ' tac wy 
over the eye, alter a piece has been take ordit ' t i& 
out, to protect it trom the light and allow ont It is not unusu rus to plane 
it to rest. If the cause of the inflamma ings weighing over f ' nd pounds 
tion has been removed caretully the eve 9 on this planer att — 10 feet p 
will soon be well Phere ire Cases, or minute 
course, too serious for shop treatment We recently rougl d fir ; ’ 
and a man should at once be sent to an eacting. having , 
| oculist, but don't, if you can help it, go ISX 4 , t t 
to an ordinary physician; the shop eye ting time. tl : : ‘* 
doctor is otten bett (70 to an oculist minute ‘ \ : 
| speci list nd ( \ ive your ey ps re ' ( : t r pee } 2- 
amt ittended to properly t pr an Sesale , oe 
ial When a piece has but just got into thr sigt fo P “— pparent she 
eye, it may be often removed by pulling up — pya p ; ia " 
the lower lid and pulling the upper ld | tin), helaee. ottndins « a ee 
% down over it, and telling the patient to nNecescar 
a , iz . . i 
open his eye. allowing the lids to be Mir. ¢ pp p { - 
b pulled away from your fingers as you it the rate of 700 , , _— 
/ caretully hold then Phis, it seems tO per hour, ta oO ¢ ° ' 
\ me, is better than putting paper or eye finishing it 1, g pretty good til 
—— stones In your eve Phis will usually re We recently finished the hand 
_ ‘a : sult in knocking the piece off the eye wheel 74 inches diameter by & 7 
rHE BYE DOCTOR'S KI when it can be picked out A hot chip § face takine three cuts. rou aural 
flying into the eve, or being caught in ind finishing he first took 22 minut 
It is quite a hard thing to find the piece the lid upon the outside, by the instan second 20 minutes. ti , a 
it happens to be small and not upon the taneous closing of the lid upon such occa the rate of 1.745 square incl of Gnished 
vhite portion of the eye I have known sions, is very painiul, but it ts usually of surface per hour But one tool was used 
iculists to spend some time in looking for such weight as to fall out, or down into fp, h cut 
em with a glass, and with every con the lower part of the eye cavity, as soon C. S. BONSALI 
enience in the way of light, before finding as you unbuttor our eyelid Olten a R ( 
1 Cot course t makes some difference piece O steel n iy gq ire tl lathe o _ () 
) it the color of the eve light colored plane! wil stl 2 4 cVve uch blow 
es are easier to see into than dark ones ind immediately vay, that the eye 4 4 4 
vet s good ight ont ce eve is 1 « in.and will be ) eso ed to 1 pel I © wu \ | 
something to steady the man’shead with son to think ther t be something 1 etta it 
=thy'¢ ind by having him roll his ey I remember « Ct vhere the > t ot 
‘ a ‘ RE ee ae: ae | fi} nt t eceive t { t { 
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An Unique Manufacturing Estab- 
lishment. 


During the convention of the National 
Association of Manufacturers in Philadel- 
phia a few months ago, an Ohio manufac- 
turer delivered an address which con- 
vinced the other experienced manufactur- 
ers who formed the bulk of his audience, 
that the speaker had made important dis 
coveries in the art of the management of 
industrial establishments. 
that 


portunity of making a study of the factory 


Since time we have had an op 


in which these discoveries have been made 


and in which the ideas set forth in the ad 


dress referred to have been reduced to 
practice 

Our long standing personal acquaint 
ance with many of the employés of this 


establishment, afforded exceptional facil 


for getting at the true inwardness ot 
and in our lead 


hav c 


ities 
things connected with tt, 
for this weck we attempted 


no rticle 
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a true idea of what the factory 
differs 


from other manufacturing establishments 


and in what respects it 


Those who are familiar with such estab 
lishments will readily see that the depar- 
“established prac 


ture in this case from 


tice’ is in many respects a very radical 
one, and certainly the case presents many 
exceedingly interesting features. 

So far as we know, there is no other 
manufactory in the world which is man 
aged in a manner similar to this one. Its 
administrative features are entirely unique 
and one result of them is that every em 


ployé is stimulated to do his best—believes 


that he has a position well worth hold 
ing, and knows that efficient service of 
hand or of brain will be appreciated and 


substantially rewarded—is, in fact, made 
to feel that he has opportunity for the full 
play of all his ability and that he is in a 
much more complete sense than usual a 
participator in the success or otherwise 
and of the factory 


of his department 


This, as we all know, means. very 
It is the 


always striven for to some extent, and 


much. attainment of a result 


more or less intelligently, by managers 


of manufacturing establishments every 
where. 

Whether or not the character of the ser- 
vice secured by this scheme of adminis 
tration, and by the special attractions of- 
fered, would be found to pay in a shop 


whose product is in a stricter sense a 


competitive one, will not be conceded to 
be positively proven by the experience of 


this establishment. Those, however, who 


know the difference in value between an 


enthusiastic, ambitious, intelligent and 


interested workman, and one who cares 


for but little else besides 6 o'clock and pay 
better 


day, believes there are plenty of 


jobs if he could only secure one, and that 


his employer's interest in him extends 
only so far as the maximum of work for 
the minimum of wages, as exemplified by 
usually incon- 


“Rules and Regulations,” 


siderate—even brutal and senseless—will 
not be hasty in deciding that none, nor that 
all, the 
would not be applicable to any industrial 


establishment. At any rate, the matter is 


features set forth in our article 


worthy of serious study. 

Years ago G. R. Brown, of the Fall Brook 
Railroad, discarded entirely the old brutai 
method of maintaining discipline among 
railroad employés and substituted for it 
a rational, humane system, a_= system 
founded in a recognition of the fact that 
men employed in the operative depart 
the 


have 


of railroads are much same as 


walks of life: 


ment 
men in other some 
self-respect and are influenced by the ordi 
considerations which appeal to ra 


His 


within the 


nary 
tional human beings everywhere 
system proved successful and 
past few vears has been adopted by many 
other railroads, with uniformly good re 
sults for men and roads: thus again prov 
necessarily right, 


matters 1s not 
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new administrative as well as new mechan 


1] 


ical ideas are sometimes well worthy of 


serious attention. 


A A A 


An English Criticism of American 
Machine Tools. 


We print elsewhere in this issue a letter 
from an English works manager, which 
letter we think should receive careful 1 
sideration, especially by those tool build 
ers who have or expect to have trade in 


foreign countries 
If it be granted that any given line ot 


tools made here are, all things considered, 


superior to those made elsewhere, it by 
no means follows that they are superior in 
every respect and cannot be improved 
upon. On the contrary, it is certainly the 


part of wisdom for builders of such tools 
to give careful attention to fair criticisn 


all the 
friendly, and comes 


more so, when it is evidently 


from those whose 
ideas are based upon bre vad experie! Ce 
The honest opinion of an English works 
fifty 
of American machine tools in hi 


shop, mostly purchasea within the last 


manager having thousand dollars 


worth 


five years, 1s in no case to be despised 


and where it is so evidently discriminating 
and appreciative may well receive car 
attention. 

Some of the points brought up by M1 


Austin have been discussed in our co 


umns and elsewhere, and our best m« 


chanics have expressed opinions sustail 


ing his views. This is notably the cas¢ 


with regard to our parallel strips for gibs, 
supported upon the points of small screws 
Many of our builders have long ago dis 
carded however, and we all know 
that drill had here 


spindles in correct alignment, and that 


these, 
presses can be witl 
American lathes built 


at least 


there are plenty of 


that will bore parallel holes 


within reasonable limits of accuracy. 

In fact, scarcely any of Mr. Austin’s 
criticisms all American 
but it cannot, on the other hand, be 
j 


1O 


fairly apply to 
tools, 
denied that nearly or quite all of them _< 


I He 


here 
his finger upon some 


apply to some of the tools built 
undoubtedly puts 
weak spots and it is well for those intet 


ested to consider them. Those who find 


themselves sensitive at these spots may 


well consider whether they should blame 
the finger or strengthen the spots 

His last paragraph is significant. The 
conclusion easily to be drawn from it is 


new t 


that those builders who now come 


meeting all the requirements of English 


1 ‘ ' 


tool users will have the easier 
maintaining their hold on that market in 
a time when it may not be so easy to s¢ 
toals there as it is now 

Unfortunately, perhaps, 1 I 
ibility and those other qualitie s w! h go 
into the makeup of a man who will build 
good tools or none are not alw 
companied or supplemented 1 t S 
other ualities which m ke what 

] +1 Fact 1 


business enterprise, and this 
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edly has an important bearing on the cas¢ 


An establishment may send some tools 


abroad mainly because its tools are good 
ones; but another may send more of them 
abroad solely because there is someone 
connected with it who knows how and is 
disposed to reach out for business 


Where by reason of superior business 


enterprise enlisted in their behalf, tools 
not of the best grade are being sold 
abroad, just so much is being done to 


lower the general reputation of American 
machine tools in foreign countries, and 
thus make it more difficult for our best 
builders to hold their trade there 


demand slackens; as it undoubtedly 


when 
will 
Che only remedy we know of is for those 
who build the best tools to push them, 
and get the trade which by right belongs 
tothem. Some are doing this and are not 
only making money by it now, but are 
which 


building up a abroad 


will have substantial value in the future 


reputation 


A A A 
At this writing, a court of inquiry ts 
considering the failure of the monitor 
“Puritan” to make the run from Charles 


The 


cause of the failure is understood to have 


ton to New York under herownsteam 
been with the engines, and naturally the 
consideration of the matter will be largely 
The 


ever, 1S composed of four line officers and 


of a technical nature court, how 


only one engineer. It is understood that 


engineers expressed themselves as dis 
satisfied with the performance of the en 
the dock trial, and stated that 
they were not fit for service at sea 


a & 
Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


38) J. B. H., Washington, Ind . writes 
I am employed in a general repair shop, 
and had occasion recently to put a brass 
lining in a pump cylinder 10 x 18 inches 
The lining was 3 inch thick after being 
turned to size. Not having a press in the 
shop, and knowing the lining was apt to 
buckle in driving it, I concluded to heat 
the cylinder and secure the lining by 
shrinkage. When the cylinder had been 
heated, the lining dropped in very nicely, 
but after all was cooled the lining was 
found to be 1-64 inch loose. The fore 
man and myself had quite a discussion as 
to the probable cause of shrinkage, and 
we would like to know what you think 
of it. A.—Not knowing quite all the con 
ditions, our answer to this question must 
be somewhat in the nature of a guess, and 
our guess is that the body of the cylinder, 
being very much heavier than the brass 


gines at 


lining, contained sufficient heat to heat 
the lining to a pretty high temperaturs 
before it was itself cooled very much 


This heat in the lining caused it to en 
large, and the coefficient of expansion 
for brass being greater than that of iron, 
it expanded rapidly, and, by the pressure 
thus brought upon it while hot, was to a 
certain extent crushed or compressed 
Then, as the cooling process proceeded, 
the brass shrinking more than the iron 
by reason of its greater coefficient of ex 
pansion, the shrinkage in the former con 
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han 


tinued until it was as much smaller t 
its former size as was due to the crushing 
effect referred to 

(39) C. L 
make another 


had an 


some 8 


writes I order to 
man 28 dies 
and taps, “American standard thread.” | 
made my master tap .375 inch, but cut 
down the thread one-tenth of the pitch, 
according to American standard thread 
The party for whom these taps were made 
said that they were not 34; that they 
should have been made .375 inch, and then 
chase the thread to a sharp point, afte 
wards turning off one-tenth of the pitch, 
according to American standard thread 


fe rT 


He said that the tap would then be 3¢ 
inch, American standard. It seems to me 
that if that were right, we would have 


to cut down the bolt, which is supposed 
to be .375 inch in diameter, to a diameter 
of .369 inch, and that the bolt would then 
centainly not be 3g inch. Please say who 
is right about this. A.—The only standard 
thread of any kind that we know of is one 
which, when finished, measures to cor 
respond to its nominal diameter; that is 
to say, a 3 standard bolt or screw should 
measure inch after it is’ finished, 
though, of course, slight allowances are 
made here and there for variations of fit, 
wear of taps, et The United States 
standard 3g bolt has 16 threads to the 
inch, and if made with 28 threads, or any 
number other than 16, then it is not 
standard, though it may have threads cot 
responding to the standard in shape and 
proportion. It is not right, however, to 
flat the threads one-tenth of the pitch; it 
should be one-eighth of the pitch 


(40) W. T. C., Chicago, IIl., 
1. What is the correct way to set a thread 
tool for a taper tap? A.—Set it the same 
any other job of screw cutting 
except that it should be set at right angles 
to the center line of the tap to be cut, in 
stead of at right angles to the surface of 
the work. 2. What is the difference be 
tween cutting a common taper tap and a 
clearance tap for the clearance of dies? 
\.—Hobs for hobbing dies with clearance 
are usually tapered the reverse way from 
taper taps in order to make the dies 
slightly larger at the rear. Your other 
question can best be answered by the firm 
mention 


—_ 
Id 


writes 


as tor 


you 


A A A 
American vs. Foreign Machines. 
Editor Machinist: 
In commenting in your issue of March 
Herr 


machine tools. 


\merican 


4th, on an interview with von 


Meyenburg on American 
you have made some very fair and sensible 


remarks. Since, however, in the sam 
issue you have done me the honor of de 
voting your whole editorial page to a re 
ply to a letter that I recently wrote to th: 


“Worcester Gazette” on the same subject 


you will permit me a few words of re 
joinder \s you have quoted only here 
and there from my letter. you have given 
occasion for somewhat misleading inter 
ences, and have represented me by impli 
cation, as looking down upon American 


machinists in general. I took particular 
pains to state that I was fully aware that 
there were a large number of excellent 


Wot 


statement that seems to have 
ble being that there were not five first-class 


workmen in the ester shops, my 


caused trou 


Perhaps I ought to have used 


I still maint 


mechanics 
italics before iin that the ex- 


ercise of the highest skill is not found in 


ul ding ( eg ew 
chinery, but in that branch known t 
Germans as “Fein-Mechanil \ 

want of a suitable Englis er! 
obliged to refer to as instrument-making 
Whether this is so or not, you can pet 
settle tor yourself by your lable infe 
mation regarding the relative wages p 
to workmen, for instance in the Brown & 
Sharpe shops and in any of the large Wo 
cester shops You w correct ‘ 

am wrong in saying that there is not p 
lished in this country a single journal « 
voted to this ““Fein-Mechanik.” If ther 
is any occupying a similar field to that 
the “Zeitschrift fur Instrumentenkund: 

I shall be glad to be informed, that | 
immediately subscribe for it. | ype 
haps be permitted to say weve t] 
my former mechanician, observing hovw 
frequently I made use of the above jour 
nal, and how many ideas regarding shop 


were to be found therein, lb 


moaned to me his 


practice 
inability to 


man, and the lack of anything in Englis 

where he could get the same sort of 

formation. I am in like mannet oran 
of works on instrument-buildin n Eng 
lish, and should be glad to be informed ot 
their existence The books that I have 
usually seen in the hands of mechanics ar 


either cheap compendia of commonplace 


information, such as how to find the cir 
cumference of a circle of given diameter 
absurd definitions, or random “wrinkle 
and recipes.” 

With regard to your statement with re 
gard to plan specula, nobody admires 


than I, 


plenty of which is to 


more highly the superb optical 


work of Brashear, 
be found in my own laboratory, but it is 
only fair to say that what gives the dif 


(for I take 


not so 


fraction gratings their value 


it that they are what you mean), is 
much the work of Brashear as the fact that 
they are ruled by means of the screw con 


Professor Rowland, admitted 


structed by 


lv the most accurate in existence As I 
said in my letter. Rowland is not an en 
gineer, but a professor of physics sras 
hear also was glad to go abroad for study, 


if lam not mistaken 


Your statement that the successful man 


standard gages was first car 


ufacture of 
in this country I cannot gainsay, 


but there comes to my mind the name of 
Sir Joseph Whitworth, and I will leave 
the question to you and the English jour 
nals. As for Americar ide dividing en 
gines, I am not quite prepared to admit 


that they are “the peers of those manu 


factured anywhere,” with the exception of 
Professor Rowland’s, already mentioned 
If you will mention two American firms 
(without German names), manufacturing 


] 


first-class dividing engines, I will under 


twenty foreign ones 
and Yerkes tele 


Warner 


take to mentior 
It is true that the Lick 


scope-mountings were made by 
& Swasey. as the Ni were 


built by I. P. Norris Hale 


wisely traveled all over Europe, visiting 


igara turbines 


but Professor 
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every telescope of large size before he 


made the designs, as I presume the de- 


igner of the Lick mounting did. To 
bring Alvan Clark into a discussion of 
mechanical work is rather beside the 
ar} Very little of the work on the 


machinery, all 
As for mi- 


lenses is done by 


Clark 


the tinal work being by hand. 


roscopes, the finest lenses by Bausch and 
Lomb are made the 
Zeiss, of Jena. 


In taxing me with being unfortunate in 


under patents of 


iny illustrations, you seem to have cur 
In the list I gave 
i “American” Fauth, 
Saegmiuller, Kandler & Gaertner, Bausch 
& Lomb, Grunow, Buff & Berger, etc., | 
did not think it necessary to point out 


iously missed my point. 


firms, including 


that these were all German names, al 


though, of course, that was the point in 
thus collecting them. You may reply that 
Americans by 
If this 


contention, | 


these gentlemen are all 
adoption—if so, I am glad of it. 
list is unfortunate for my 
fail to see it 

No one admires more than I do an in 
genious piece of machinery, such as we 
this 


produce in such great numbers in 


country, whether it is a_ self-binding 
reaper, a screw-machine, or one of these 
have 
But 


we must remember that it is precisely the 


wonderful shoe-machines’ which 


driven shoemakers out of existence. 


development of machine tools which, to a 
large extent, is responsible for the lack 
of first-class workmen which I have de 
plored. 

I trust that I may include myself among 
those “who know how akin are the meth 
ods of thought and mental dexterity em 
ployed” in mathematics and in mechanical 
that there is 


no mystery about either, but that thorough 


invention, and I also know 


preparation and study is needed in both 
cases. Only a few days ago a not partic 
ularly intelligent visitor to my laboratory 
said to me with great solemnity: “I under 
stand that you gentlemen invent a great 
part of the apparatus that you use. Isn't 
I replied that I did not 


think it wonderful at all, as that was our 


it wonderful!” 


business, and that all research consisted 


chiefly of invention. As we do not patent 
and sell our inventions, however, editors 
of technical journals consider us of little 
account, and treat us with such compli 
mentary language as you use in your con 
cluding paragraph 

I have already trespassed too long upon 
your space, but permit me, in closing, to 
emphatically deny that it is “a part of the 
mental habit of the school atmosphere to 
see no merit in the solution of a problem 
unless it is shrouded in mathematics 
The simpler a solution, the better. I am 
not one of those teachers who will have 
nothing of geometry when they can use 
The 


statement that you make is a favorite be 


analysis, nor are there many such. 
lief of the practical man, who delights in 
poking fun at the 


ofessor. A 


supposedly cut-and 


lried pr little more intimate 
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knowledge of professors might do him 
good. To the accusation of a belief that. 
methods are more important 


I believe that 


in teaching, 
than results, I plead guilty 
a head full of brains is worth more that 
any number of engineer's pocket-books 
and that a knowledge of how to attack ali 
i familiar 


\s an 


instance of what I mean, we have now on 


sorts of problems is superior to « 
ity with a lot of particular cases 
the market a large number of books abou: 
Most of these at 


reading, 


alternating currents 


distressingly tedious consisting 


worked out with 


the 


of a multitude of cases 


painful iteration, while methods for 


solving them all, and many others besides 


might be taught in a few pages. Th’s is 


an illustration of your statement, with 


which I unreservedly agree, that “there is 


too much of the narrow-vision, close 


view method followed in teaching mathe 
little of that 
method 


matics, and although too 


broadly comprehensive which 
makes the philosophy of the subject of the 
first importance.” Teach your engineer 
ing professors that, and you will have ac 
complished something useful 
ARTHUR GORDON WERSTER, 
Clark University 


Worcester, Mass 


[If we in any way failed to fairly rep 
Webster's 


unintentional 


position, it 
We 


not well reproduce his entire letter to the 


resent Professor 


was certainly could 


“Worcester Gazette.” and we well know 


how unsatisfactory a few extracts some 
times are. Still we fail to see how those 


made do not represent his statements 


fairly. 

The professor clings to the idea that in 
strument-making is the final test of ex 
work. This we 


cellence in mechanical 


deny. The difference is radical, and dis 
cussion cannot affect it We therefore 
think that Professor Webster and our 


selves will have to agree to disagree 
There are, however, a few points and 


matters of fact on which an additiona! 
word may be worth saying 

We 
Webster's list of German American firms. 
but to his fields of 


work in which he stated or implied that 


made no reference to Professor 


illustrations of the 


American mechanics occupy an inferior 


position, and we considered him to be 
unfortunate in these illustrations becauss 
showed 


successfully, as we think—we 


that the very line of products to which 
he referred, had in many instances been 
their highest degree of ex 
cellence here, and chiefly by houses which 


Since 


pushed to 


do not carry German names either 
our editorial was written, we have learned 
of the shipment to Germany, by Mr 
Brashear, of the largest and most power 
t made, and the third 


maker to 


ful spectroscope ve 


supplied by the same foreign 
observatories 

We yield to no one in our admiration 
Sir Joseph Whitworth, 


respects the greatest 


for the work of 


] 


who was in many 


among themselves 
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mechanician of his time, being the first 


to appreciate and in some directions in- 


troduce really accurate workmanship 


T 


His gages were a distinct advance in the 


mechanical art, and did much to create a 


new standard of workmanship—one, in 
fact, which they could not themselves 
satisivy. Professor Webster seems not to 


be aware that these gages did not agree 
This, however, is well 


also the further fact that 


known, as 1s 
eages which did satisfy this test were first 
made here. 

We cre 


reterence to 


unable to read Professor Web 
Lick Yerkes 
telescopes in any other way than as imply 
relationship of Warner & 


ster’s the and 
ne that the 
Swaseyv to them was the 
lar to that of the I. P. Morris Company to 
the Niagara turbines 
We did not understand this to be 


Same as, OF siml- 


that of builders 
only 
the case, and consequently wrote 10 
Messrs. Warner & Swasey on the subject. 
and their reply will be found in another 
column. We 
they would be understood as claiming that 


do not imagine that in this 
these telescopes were in all features ab 
solutely novel, the essential features of an 
equatorial mounting being fixed by the 
structure of the solar system; nor do we 
that and 


practice were ignored in the construction. 


suppose Eur ypean experience 
age do 


The 


telescopes were, however, in design as in 


as ensible men of this day and 


not undertake such work in that way 


construction, as distinctly the products 01 


their builders, as any machine not an 


ibsolute new 

We are unable to understand how Alvan 
“besid 
“all the final work 


We supposed this 


comer can well be 


work can be considered 


the mark,” because ot 


( ‘lark’s 


being done by hand.” 
discussion related to mechanical skill, of 
which there can, perhaps, be no_ better 
illustration than the grinding of lenses 
In the 
have the word of Mr 


the new Warner & Swasey machine, which 


matter of dividing engines, we 


Brashear, regarding 


our correspondent wili probably not gain 


say, that “it is more accurate than any 
heretofore constructed.” 
So far as the opinion expressed of the 


bent of mind common to many protessors 


is coneerned, the writer of the editorial! 
and of this reply, thinks he knows some 

ing about it. He centainly sat under 
their instruction long enough to find out 


It is a source of gratification that 
Webster and 
point 


fessor ourselves can agree 


the teaching of 
+! Fd ] 


upon at least one 
extremes me 


A A A 


The Design of the Lick and Yerkes 
Telescopes—Foreign Copies of 
American Tools. 


nathematics. 


Editor American Machinist: 

We have your esteemed favor referring 
to the critisism of American mechanics by 
Professor Webster, of Clark University, 
who is re- 


and asking us for facts as to 


sponsible for the designs 
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telescopes which have been constructed 
by us 
credit 


We have always been given the 


for designing these instruments—the ques 
betore been rais d but, 


the 


tion having never 


we are somewhat rusty on subject, 


we have looked up the correspondence so 
as to refresh our memory 

In 1886 we received a letter from Cap 
of the Lick 


trustees 


iin Floyd, president 


lich he states 


“The Lick trustees respectfully invite 
the following firms to prepare and sub 
specifications and estimates for 
the 


1. Alvan Clark & Sons, Cambridgeport 


nit plans, 
the mounting of 36-inch telescope: 
Mass. 

2. Warner & Swasey, Cleveland, O 
3 Repsold & 
many. 


Sons, Hamburg, Ger 


4. Howard Grubb, Dublin, Ireland 


Phese plans will then be considered by 


the trustees, and a final plan determined 


upon, and accurate specifications and 


drawings will be prepared, or else one of 


the plans submitted may be 


at once ac 
cepted.” 

Our firm accepted the invitation to pre 
pare specifications, plans and estimates, 


ind, strange as it may seem, the trustees, 
the 


} 


tter careful study of all plans sub 


mitted, accepted at once our plans and 
specifications, and awarded the contract to 
us, and we constructed the telescope on 
these lines 

f the 26-inch tel 
Naval 


general specifications, 


For the mounting « 
the 


scope tor new Observatory, 


\Washington, D. C 


but no drawings, were gotten up by the 


Department, these specifications being em 


bodied in an advertisement in the usual 


form. The design and drawings which we 


submitted ior this telescope were never 


seen by outside parties until they were al 
the 


completed and formally opened at 


Washington We 
the tele 


Department in were 


awarded the contract, and made 


scope in accordance with the drawings 
submitted by us 

We will mention but one other, 
the the 


world 


namely, 


Yerkes telescope largest in the 


and need only state that specifi 
were 


Mr 


without 


‘ations and drawings prepared and 


submitted by us to Yerkes, who at 


once accepted them alterations, 


and awarded the contract to us 

Our telescope designs and construction 
showing such a marked departure from 
the common type of instruments, naturally 


i\roused severe criticisms, which, however 


soon turned to compliment, for the catalog 


f the largest importer of foreign instru 
nents in this country illustrated, as for 
eign, one of our telescopes, and the late 


large manufacturer of in 


struments in Berlin illustrates as his own 
ig 


)-inch telescope which is an 
of the 


exact re 


production, line for line, wood-cut 


f our g-inch telescope, which we pub 
lished several years ago 
lines 


American leadership in 


tt confined to scientific 


mechanical 


struments, 
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largest rmories Crermany\ 


three ‘ 
those at Erfurt, Danzig and Spandau 
equipped 


tools made by the Pratt & Whitney Com 


are tully with machinery and 


pany; in fact, the work of American m¢ 


chanics is so thoroughly appreciated it 
Kurope, that the business of many larg 
firms is devoted wholly to the reprodu 
tion of the best Amet ichine too 
In the summer oi 18906 the writer visited 


European exhibitior one in Berlin 
Nijni Novgorod, 
Exhibition he 
Pratt & Whitney 
Sharpe machine t 


one in Russia. In 


Saw a larg< ex 
Brown & 


him 


the Berlin 


hibit of and 


which made 


ls 
feel quite at home, but which, on close ex 
amination, proved to be copies made in 


Berlin A 


looked even more 


little further exhibit 


on, an 


familiar, for it was made 


up of our own machines, but a closer view 


showed that another name was cast on 


the machines, for they, too made in 


were 
Berlin 


In the Nijnt Novgorod Exposition was 


a splendid exhibit of Worthingtor 
the 
but, alas! 


pumps, 
large 
Mos 


cow, and were selling in competition with 


ranging from smallest to 


very 
mes; they were made in 
the genuine Worthington pumps; 
for which are established in the 

Not fat 
pump exhibit was shown a few splendid 
Pratt & Whitney machine tools, 
Hlartford 


agencie 
" 

leading 
cities all over Europ: from the 
but the 


ame of the Company was not 


while every line and every 


like the 


mn them, for, 


screw was original, they were 


made in Russia 


We 


lonest 


Webster is 


that 


believe that Professor 


l in his criticism, but presume 


he has given more study to foreign manu 
facturers than to the products of our home 


We tl] 


shops have, t extended to 
urgent invitation to 


eretore, 
him an visit 


\merican 


oul 


works, and hope other manu 


facturers will do the sam« 
WARNER & SWASEY. 
Cleveland, O ° 
A A ® 
Steel Sparks—Markin 
e Cr 


g Bar Steel. 
S Anvil,” 


account 


“Sparks from tl cent 


re 
which has not appeared of late on 
ill health and « 


of the ontinued absence of 


its editor, has made its appearance again 


It contains many practical and pointed 
and workers of 
es Mir Morri 
Intell 
Steel.” 


suggestions to the users 


steel It specially not 
letter on 


Use ol 


Fulton's 
tion in the 


gent ( 


o-opera 


which appeared 


in our second issue of this year, and in 
which the writer suggested that the car 
bon percentage should be stamped upon 
each bar of steel It remarks thereupon 
iS TOLOWS ° 

While greeing W : | tol 1g 
gestion in the 1 1 Sparks the 


opinion that it 1s better to stamp in the 
bar a statement of the tempet! which 

made up ol determination o the 
hardening elements in the steel, rather 


than confine the stamping to a mere state 


nent mount orc 


ot the an 


For thirty years and more it has been 


the constant pract ( ent Stee 
Company to stam} letter in two places 
near the middle of each bat The lett 
stands tor a tempet Phe Compat 
nishes buvers wi \ 

etters are printe t ‘ 
purpose or purpose ‘ 
such tempers is recommended 

Armed with such a card 

s no difficulty ect 
i. bar of steel exactly 1 to 
tended purposs 

We append a few additio ext 

“Steel of ditterent hardening propert 
does not show the L1m1¢ legree ol 
ness when drawn to the me tem] 
color Color is not, theretor 
guide to the ten pel 

“For hardening heavy lathe and plane 
tools tor hard work whet the steel has 
been selected at random and 1s tout dia 
little too low in hardening properties tor 
the purpose, take one pal soit watet 
one-quarter pound cyanide ot potassiut 
one pound salt, one dessert spoontul oil 
~ vitriol Draw the temper! slight v 


This is Hunt’s Tempering Recips 


Fish oil (bank oil bite best in te 


pering springs. Fish oil will give 


temper than cotton seed or black o 
The heat for tempering in fish oil may 
therefore be a shade I ind the springs 
will stand up better 
Large center n tap eam ( 
ise O! CI ich ciose t ) 


Frank.—We return the tap 


and hardened There appear to be thre 
faults: ist.—You annealed the steel too 
much and consequently it doc not hold 
ts temper as it oul 1 It was turned 
vitl dull t 31 tool seems to 
‘ beet et rT { ntetr ] 
second nd t ( ele used the 
roughne which the ste ows, but, with 
harp tool properly t iT the, if 
ut nice and t | treatme 
I stec s the {1 ‘ me, you need 
not be disco ed by ! vat 
ther The steel we ‘ 
re ‘ | ce ] t 


aaa 
Technical Books. 


METALLURGY OF CAST IRON By I) 
West. Clevela It ng & P Cor 
pat , Ui el © 

t ( . 

This book w omewhat 
ditthicult for eviewer t u istice 
by It is written b | t foundry 
I 1 vho know t ae ipout prat 
tic oundr ope t1i0O!1 the author 
of books on that biect w ul ist] 
regal led t ) t he pre ent 
book cont much that of value n 

t lit t port n < tw i record 
of the author’s obs¢ ti d experience 

conducting ( 1 e, but ur 

rtunately he ncorporated in t 
Bai oie ‘ cht be ed 
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and nearly if not quite all of 
Not only this, but in a 
the 


no conception 


theorizing, 
this is valueless 
instances author shows 
that he 


of the principles 


number ol 
what- 
the 
Merely as an 


clearly has 


evel applying to 
phenomena he discusses. 
illustration of what we mean, and with- 
out attempting to go into details in every 
case, we may note his treatment of 
the transverse strength of test speci- 
r cast iron He 


mens of evidently 


considers it to be right to simply 
note the load at which a specimen breaks 
in a transverse test, divide this load by the 
area of the specimen in square inches, and 
call that the 


and he actually gives in the same table 


“strength per square inch”; 


such figures of “strength per square inch” 
inch square, and for others 1 
square, and 

diameter. Of 
course, he obtains ridiculous results, and 
that the the 


beams is to sealed 


of bars % 


inch square, 144 inches for 


round bars 1% _ inches 


shows. only science of 


strength of him a 
book. This of itself would not be so bad, 
but that 
of all knowledge of that science should 
and to 
the work of those who do understand it, 
a very bold undertaking, to 
If this book could 


an author so absolutely devoid 


attempt to demolish it, criticise 
is certainly 
state the case mildly 


have been edited by someone familiar 
with the subjects of which it treats, it 
would have been smaller, but much 
better 


STEAM BOILERS By C. H. Peabody and E. 
*, Miller 3806 x 9-inch pages. 140 ilustrations 
and 5 folding plates Wiley & Sons Price $4 
Boilersareavery prolific subject for books 

making, judging by the number of books 

on that topic that come from the press. 

In the nature of things, not much that is 

new can be expected at this late date on 

a subject. At the this 

book is a good one, and well adapted to 


such same time 
the needs of the majority of purchasers 
It deals distinctly with modern boilers and 
with commercial types, giving the propor 
tions, arrangements, accessories and set 
tings that are to be seen in power plants 
all around us, and does not assume that 
when the subject of heat transfer has been 
expounded, the subject of boiler design 
It puts the 
reader in touch with the practice on most 


and construction is exhausted. 


branches of the subject, and in the chapter 
on boiler design, goes through the actual 
process followed in planning a boiler—not 
hesitating to give the actual numerical 
steps of the process. The authors have 
not hestitated to use mathematical sym 
bols, but the work of this kind is simple, 
and will not embarrass anyone possessing 
a rudimentary knowledge of the use of 
algebraic signs. The folding plates give 
working drawings of various types of boil- 
ers and of two types of chimneys 
BEARINGS AND LUBRICATION A Hand- 
book for Every User of Machinery. By A. ] 
Wallis Tayler. 208 4% x 7-inch pages, with 75 
illustrations. D. Van Nostrand Company. Price 


$1 so 
A useful and complete résumé of the 
present stock of knowledge of the many 
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kinds of lubricants used, and of the prac- 
tice in applying them. All standard forms 
and systems of lubricators are described. 
The book is of English origin, but con- 
tains many references to American prac- 
tice and innovations. 


THE TUTORIAL STATICS. By William 
Briggs and G. H. Bryan. 260 4% x 64-inch 
pages, with 189 illustrations. Hinds & Noble. 


Price $1 
This 


English books covering a great variety of 


is one of an extensive series of 


subjects. The present volume covers the 


action of forces at rest. The subject is 
well and compactly presented, and with a 
minimum of mathematics—a knowledge 
of algebra and plain trigonometry being 
all that is required to read the 


Each section concludes with a series of 


book. 


examination questions, as is customary 
in English books intended for students 
who are preparing for ‘the examinations” 
We know of 


no better or simpler presentation of such 


—whatever that may mean. 


subjects as the composition of forces, the 
properties of the mechanical powers, work 
and friction 
A A A 

We learn there is to be a Trans-Missis 
sippi and International Exposition to be 
held at Omaha next year, and that a num 
ber of railroads have made donations to it, 
and that Congress has appropriated $200 
000 to defray the expenses of a national 
exhibit. It is stated that the government 
will erect a great building for its exhibit 
The above, with a lot of other informa 
tion, comes from the “Exposition Press 
Bureau,” of Omaha, and, so far as we can 
learn, all this progress, including an ap 
propriation by the government, has been 
made without previously attracting any 
attention to speak of 

A A A 

“Stahl 
metallurgists. 


It is announced in und Etsen” 
that 


the director of the Swedish Government 


European including 
testing laboratories at Copenhagen, are 
proposing to repeat Mr. Outerbridge’s ex 
periments, an account of which we pub- 
lished last year, and which showed that 
iron castings were decidedly strengenthed 
by being tumbled or rattled, contrary to 
the previously cherished opinion. It has 
been shown by Professor Bach and others 
that removing the skin of cast iron, by 
planing or otherwise, increases itsstrength 
from I1 to 20 per cent. by removing more 
or less the strains caused by irregular or 
unequal casting. The operation of the 
tumbling process is thought to be similar 
A A A 

The long-distance electrical transmis 
sion at Fresno, Cal., which was described 
in our recent article showing what had 
been accomplished in that line of work, 
has been heard from, after having been in 
operation for several months. The presi 
dent of the company states that “the 35- 
mile transmission has given us no trouble 
whatever. Our load at present consists of 
145 are lights, 5.000 incandescent lights 
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and 410 horse-power of motors, the latter 
including 180 horse-power for the Sperry 
Flour Mill and 75 horse-power for the 
city pumping plant. All of the machinery 
doing this work has worked with perfect 
The incandescent 
them 


success from the start. 


lights have most of been newly 


wired in, thus enabling us to properly 


balance the load, and the regulation has 


given us no trouble whatever. During 


extensive tests, it was impossible to find 


than two volts variation between 


any lamps on the system. 


more 

Lights so fur 

nished seem to me to be better than in 

candescent lights usually furnished in San 

Francisco and other cities of the State.” 
A A A 


Those English Keys. 
Editor American Machinist: 

In your issue of March 4th you publish 
from London “Engineering,” under the 
head of “A New Key,” some statements 
that are The key described I 
have used myself for twenty-five years, 


erroneous. 


and, having called the matter to the ar- 


tention of father, I ascertained that 
he used it for shafting purposes on the 
Great Lakes as long ago as 1842. It is 


the best key to use where a minimum 


my 


weight is an object, and it is very suc- 


cesstully used at present in the noted 
flying machine experiments of Professor 
Langley, of the Smithsonian Institute. 


I have used it many cases where a wheel 
has been too large for a shaft, when, by 
using three keys, the wheel can be trued, 
and I do not remember a_ ingle instance 
of the wheel working loose. 

Washington, D. C. L. C. MALTBY. 

A A A 

At a recent trial at Shoeburyness of an 
armor-piercing shell, fired from a 12-inch 
gun, the shot completely 
penetrated an 18-inch steel-faced com- 
pound armor plate, a 6-inch wrought iron 
plate, 8 feet of solid oak and about 3 
inches of iron behind that, and was then 
embedded in a clay bank 35 yards in the 
rear. 


wire wound 


A A e 
It is formally announced that the spring 
meeting of the American Society of Me- 
chanical Engineers will be held at Hart- 
ford, Conn., during the week May 24th 
to 29th 


A A A 


Personal. 
Mr. E. P. Bullard, of Bridgeport, Conn., 
sailed yesterday by the “St. Louis” for 


Europe on a business trip 


Mr. W. A. Warman has taken charge of 
the works of the Buffalo Metal Manu- 
facturing Company, Buffalo, N. Y., and 


Mr. Thos. A. Dicks is with the Spaulding 
Machine Screw Company, of Buffalo, N.Y 

Passed Assistant Engineer J. C. Leon- 
ard, U. S. N., will go from the “Detroit” 
to the “Cincinnati,” in the Mediterranean, 
and Assistant Engineer E. R. Pollock will 
to the ‘‘Minne- 


go from the “Cincinnati” 


apolis.”’ 
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Commercial Review. 


New York, Saturpay EVENING, MancH 20TH 
THE LIBERTY STREET MACHINE TOOL 
TRADE. 

We have arrived at another of the four 


weekly stopping place where, according 


to custom, it is incumbent upon us to tak 


the bearings of the iron-working m: 
chinery business. The winter has been 
conservative one, as is acknowledged by 


all the general machine tool sellers in this 


city, so tar aS we are aware, and the ap 


proach of spring has had little or no effect 
atmosphere ol 


the funereal 


Liberty street and its environs 


in stirring 


Just at the present time it does seem 


however, according to several reports, as 


though there were a little tendency towar: 


better business. Not much in the way ot 


new enterprises is being done, and orders 
of any size are infrequent, but a little more 


demand is reaching some concerns, from 


established shops who are buying a ma 


chine here and there to add to thei 


plants 


“People will buy if they can find bat 


gains,’ remarks the head of one house ot 


good standing, who, it may be said, has 
purchased a stock of second-hand tools in 
another city and is meeting with fair suc 
cess in disposing of them. “If people buy 
second-hand tools, there will, after a while, 
be a market for new ones.’ 

The personnel of Liberty street business 
is undergoing a few changes, and compe 
tition will perhaps be sharpened by the 


establishment of two stores 


} 


nas 


one or new 


One of these been started during the 
winter, to sell the tools of the Gisholt Ma 
Another is 


just 


chinery Company and others 
Machinery 


around the corner, on Washington street. 


the Cooke Company, 
who will devote themselves more especially 
to machinery than did their predecessors 
The Sterling Machine Tool Company. 
controlled by Mr. H. F 
bought out the Davis-Egan 


Frevert, has 


Phe 


agency 


oftlice of the Bullard Machine Tool Com 
pany has removed to No. 120 Liberty 
Strect 

Landis Bros., Waynesboro, Pa... manu 
facturers of grinding machines, etc., send 


us a report of good business It shows 


that a 


th ugh. 


fair part of the trade is domestic, 


indeed, it would be a more favor 


able sign af business conditions if the 


portion were greater Their view of the 


outlook is exceptionally encouraging 


They say: “Recently we have received 
iny more orders than in any like period 

, eae ; ' 

uring the last three years, having made 

s ments of two machines to Chicago 


one to Springfheld, Ill 


two to London, one to Germany and on 
to the Brussels « Ositiol lso. two « 
our vest size ( unde Wa oO! Ant 
werp Prospect good ) nereas 
business, and the 1 iY 1 
larger than at at n 9 

eee oF 


Business Specials. 


boilers 


Gear wheels, 

Forming Lathes 

Engine Castings 4 to 2 H.P. Finished 
and engines. Grant Sipp, Paterson, N. J 

Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter 

Selden Packing for stuffing box, with or without 
rubber core, Randolph Brandt.38 Cortlandt st Y 

A A A 
W ants. 

Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Experienced draftsma 
AMERICAN MACHINIST 


wants position. Box 129, 


exp. gen mach.; 
AMERICAN MACHINIST 


Draftsman, mech., desires pos 
South preferred. Box 137 


A good, practical draftsman seeks pesition; 12 yrs 





experience in shops and offices Box 138, AM. Macu 
Expt. mechl, engnr., wide prac. exp.. wishes pos 
as ast.supt.ordsgr. Best rets. Box 182, AM. Macu 
Pos. wntd.in mach. shop or dftng. room by tech 
grad., with expnee. in both. Box. 134, Am. Macu 


Position wanted by experienced foundry 


foreman: no choice of work or locution Address 
Box 139, AMERICAN MACHINIST. 
Experienced supt. on Corliss engines, hoisting, 


mining, ice making and genl. heavy machy. open for 
engmt, as supt. or salesman. Box 136, Am. Macu 

Wanted by athorough prac. mech., die sinker and 
tool maker, pos. as asst. supt. or foreman; good 
manager of helpand ahustler. Box 125, Am. Macu 

Open forengmnt, after April 1, a mach. shopsupt 
or foreman, familiar with high grade and accurate 
work: eng. work preferred; 10 years experience. Al 
reference 30x 135, AMERICAN MACH 


A middle aged mech. eng. with extensive exp 
at designing light machy. and tools and familiar 
with the mfr. of tinware and hardware wishes to 
makea change. Box 126, AMERICAN MACHINIST 


Machinist, general foreman of heavy engine 
works, wants similar position, in shop that is run 
to make money; or to go on the road setting up 
engines. Address Box 122. AMERICAN MACHINIST 

Double entry bookkeeper, stenographer or trav- 
eling-salesman desires pos. Can furnish first class 
recomdtns. as having served in above capacities 
Nine years office exp. Address Clerical, Am. Macu 

A skilled designer and builder of special machy 
is open for engagement: many yrs. exp in origi 


nating and perfecting automatic machy. and im 
proving mfg. processes; highest ref.. covering en 


Address Box 65, AMER. MACHINIST 

Situation as superintendent or assistant 
mech, and manager, experi 
lacksmithing and wood 
handling men 
Macu 


tire record 

Wanted 
of mfng. co.. by prac 
enced in mach. shop, fdy, 
working work. and accustomed to 
and work to best advantage Box 140, Am 


Help Wanted. 


Help Wanted—Good pay for leisure hours 
W. Lord, Philadelphia, Pa 

Wanted 
experie nee and wages re juired 


Geo 


First class slotting machine hands. State 
Apply Canadian 


General Electric Co., Peterboro, Ont 
Wanted—A first-class man to work on instru 
ments, tools, dies and milling cutters; steady work 


Address P. O. Box 370, Salt 


Wanted 


Lake City, Utah 


Good all-around mechanic as machinist 


and pattern maker. Good position for the right 
man. Address, M. P., AMERICAN MACHINIS1 
Wanted —An experienced foreman in assembling 


department of bievele factory. State wages and 


ex erience Address Box 133. care Amen. Macn 


Engineers out of employment can make good 
com. by selling our new book The Practica! Man. of 
Engines and Boilers. $2. Phila. Book Co., Phila.. Pa 

Wanted— Number foundry foreman, who 
understands melting iron and best way of getting 
out castings, modern shop Pig Iron, Am. Macu 

Wanted —Engineer for 400 HP. Corliss type eng., 
Westinghouse 150 H.P. eng.. 50 HEP. upright eng 
Cmpsn. pumps, ete Must be first-class machinist 
sober and steady. Wi e provided with ast. anc 
fireman. Write. giving recommendation. wages 
expd.. age and nationality, to Manufacturer, care 
\MERICAN MACBINIs1 

Wanted—A first class 
man, to build tanks. smoke stacks, water 
ete Must be « apable of estimating cc | 
work and keeping his Within estimate 
Would be located in New York and used in that 
tory \ddress, stat 


Macu 





one 


fie’'d fore 
towers 


reliable 


sober 


mts on field 


wubor 


tv and surrounding ter 
experience, ete., Field Work, care Am 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sa 
urday morning for the ensuing week’s issug 
Answers addressed to our care will be fon 
warded, 


Cheap 2d ithes & planers. S.M.York,Clev'd,O 





Cal pers & Gauges F.A.Welles, Milwaukee,Wis 

Draftsmen’s new conveniencies. D. J. Kelsey, 
New Haven, Conn 

For sale, 5 HP. Hartig gas engine, nearly new 
J. A. Martin, 58 Centre Street, New York 

The Dutton Wet Twist Dr Grinder is sold by 
the Garvin Machine Co., New York City 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass 

Models, experimental and small special machy 
built. Write to Crocker & Lawson, Binghamton,N_Y 

Light and fine mach’y to order; models and ele« 
trical work specialty E. O. Chase, Newark, N. J 


For Sale—Second-hand drill presses.engine lathes 


& planers. Dietz, Schumacher & Boye,Cincinnati,O 
Will exchange new 2 H.P. Acme coal oil engine 


\ddress M st Machine Co 


for good lathe 


Rochester, N.Y 


We makea specialty of Shartle’s patent safety 
set collars Prices low and samples free Middle 
town Machine Co... Middletown, Ohio 

Wanted— Every reader of this paper to send 
cents for The Tool Catalogue See Montgomery's 


advertisement on page 7 of this edition 


Wanted 
as partner 


hanie with 81.000 « 
reference 


Thorough me yr $2,000 


Must have good Business 


located in N. Y. city Box 131, Amer. MACHINIS1 

Model locomotives — complete stings, latest N 
Y. Cen. stnd., right up to date.; 4c. in stamps for cat 
alog. GH. Olney, 163 Herkimer St , Brooklyn, N.Y 


For Sale—Garvin No 2screw mach. wire fd.,tools 
fixtures, chuck: also B. & 8. No.2 U.M. mach. large 
stock cutters, mach. new, Jan. Box {30, Am. Macnu 

Wanted—An Idea 
fae thing to patent ’ 


Who can think of some sim 
Protect your ideas; they may 
ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors 


Business Opening— Foundry and machine business 
n East Tenn. Arareoptuty. fora bus. man, machin 
ist ormolder Wishing to go south niy bus. of kind 
Ingrowing mic city of over 4.000 popuiation: reaseor 
forselling wish toengageinanother line of bus) For 
further particulars ad. Box 101, Harriman, Tent 





Are youan all-around machinist. or have you a 


friend that is I have one of the best locations for 
aman to be found in the State or States \ sure 
success for right mat Shops tools and all kinds 
of machinery allin first class running order. Parties 
must have about $1,500 cash or its equivalent 
Will give all the time wanted on balance. W 

sell shops, or lease Here is your chance if you 
Wish to live a prosperous life Address Marti: 


Hamm, Strasburg, Il 





VALUABLE BOOKS 
For MACHINISTS, ENGINEERS and STUDENTS 
GAS, GASOLINE AND OIL ENGINES. 

M. I 


By GARDINER D. HISCOX 
A book designed for the general information of every 
one interested in this new and popular motive power 
and its adaptation to the increasing demand for acheap 
and easily managed motor requiring no licensed en 


wei Price, $2.50. 
STEAM ENGINE CATECHISM. 


By ROBERT GRIMSHAW, M. I 
lition i] Fully Ullustrated 


Price, $2.00. 
ENGINE RUNNERS’ CATECHISM. 
oe oe ee wt iit 


Peten, $2.00. 
THE MODERN MACHINIST. 


By JOHN T. USHER, Machinist 
Second Edition 257 Engravings > Pages 


Aes 


Fenth I 


Second I 


Price, $2.50. 
‘*SHOP KINKS.”’ 


By ROBERT GRIMSHAW, M. 1 
Nearly 400 Page ~ Engraving» 
Price, $2.50. 
*,* Any of thea ka = tre tof pr ‘ arge 
Catalogues embracing wv « pre ul subject, also a 
8 ation 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Strect, NEW YORK. 
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American and other Patents 


Continued from page 37.) Columbia University O / 
THE EXP T MARKET. 
\ ieee prs scmaial in Europe in the City of Rew York. AT T = N TI d 
last year as representative of a large local cei ~nareaeand Ns 
machinery concern, has just exhibited to ae = MINES, Y 
CHEMISTRY, 





A Trial will Confirm it. Zia 
OUR WORLD 





us some proots ol the sace that American SCHOOL OF ENGINEERING, Pulley Blocks: 
tools are being copied in Europe, in the SCHOOL OF ARCHIT 
shape of catalogs showing illustrations SCHOOL OF PURE SCIENCE, ene th oan 
wi xim Brake, 
of both metal and wood-working tools, Four years’ undergraduate courses and spec ene 
, facilities for graduate work in all departments ** Victoria’’ Cast - Steel 
manifestly designed according to Amer- irculars forwarded on application to the Secre TOOTH-WHEEL PULLEY 
ican models. He stated that in Berlin he | ‘ty of the University. BLOCKS with Duplex 





Automatic Solid Die Bolt Brake, 


eee ey Bichs etontc 
MACH | N ES. ingly in every respect. ' 


Two Styles. Four Sizes. / ad 


had found that tools of the Brown & 
Sharpe Manufacturing Company, and also 








Hartford automatic screw machines, were 
being imitated. At Leipsic the same sin- 























cerest flattery was paid to the Detrick & Send for Catalogue “A.” gar Prices, considering 

Harvey open side planer, and the lathes i, Webster & Perks Tool Co. quality, very cheap. 

and radial drills of another American Cor. Spring and Monroe Sts., Ask for Catalogue 
Springfield, Ohio. 





manufacturer. That the excessive demand GEBR. BOLZANI, Berlin N. 4. (Germany) 


for machine tools abroad has been an im- FOR SAl E ° Most important manufacturers of Patented 
e Pulley-Blocks, Traveling Pulley Blocks 


portant factor in the trade which has made Allee: : : Boch yp vee 
‘ d Controlling interest in a well-equipped Foundry and Vraus 

its way to this country, finds an illustration | and Machine Shop, located in one of the best 
. smelting centers of Colorado, and tributary to the 

: best mining districts. Climate unsurpassed 

where a Berlin arms, machine tool and Society and schools excellent. No competition 

; ‘ A splendid opening for capital and ability. 

electrical establishment placed a consider Address: H. P. WATERMAN, 

' ° y . e i 

able order in the United States for tools care The Hendrie & Bolthoff Mfg. Co., Denver, Col. 


GUTTER AND @ 
REAMER GRINDER 


¢¢ 


ideal Grinder for taper, shell 
and shank reamers, edge or 
bevel cutters, any kind of mills. 
Grinds hollow mills up to 6 in. 
diameter, reamers (4 in. long, 
416 in, diameter. 





in a case spoken of by our informant, 





to go to an arms factory in China. He 
thinks that the higher tariff system of 
France, than that of some other coun- 
tries, retards the sale of American ma 








chinery in that country, and says that, at 
the time he was in Europe, the subject of 





an increase in French duties was under 





consideration 
Our contemporary in the cityof Mexico, 








“The Two Republics,” is offering to fur- ; os J. M. ALLEN, President. 

nish gratuitous information as to the re =i FOOT, BARKER & CO WM. B. FRANKLIN, Vice-President. 

sources, advantages and opportunities = —= Cleveland, 0 F. B. ALLEN, Second Vice-President. 
—— ’ ” . ° ry ice- esiden 





offered by Mexico for investment pur- 
Possibly the offer might be of | J- J+ McCABE, New York. HILL, CLARKE & CO., Boston J. B. PIERCE, Secretary and Treasarer. 


poses. 





assistance to some of our readers who de 
sire to enter into closer trade relations 
with that country 

United States Consul H. A. Johnson, at 
Venice, writes that there is a good pros 
pect for the bicycle export trade with 
Italy, and recommends that the following 
machines be constructed for that market: 
A showy wheel to retail for not more than 
$115.80; a good, well-finished, but some 
what less elaborate machine for not less 
than $86.85; and a simple but strong 
wheel for $57.90. He advocates the estab 
lishment of a shop in Northern Italy for 
putting together the component parts oi 
the bicycles, in order that the expense of 
the duties may be lessened by their ship 
ment unmounted 





The following are a few indications of 
business that may be obtainable from the Small Type E Motor for Direct Connection. 
United States of Colombia: Cisceros & 

: A) 

Co., who control the street railway at = 

Barranquilla, propose to extend it six . 

miles, and are expected to require some he ullock lectric fg. O 
. - 

new material and equipments. Some ex 


port houses have received inquiries from Formerly CARD ELECTRIC MOTOR AND DYNAMO CO., 


Bogota for candle and so; aking { { i 

or « ind ind soap-making ma No. 1032 Broadway, Cincinnati, 0. 
chinery, and from elsewhere in the same 

country for machinery to be used in the fala) 

manufacture of brick by 


The United States Treasury Depart No. 8 Oliver Street, Boston, Mass. No. 665 Bourse Building, Philadelphia, Pa. 
(Continued on page 3 St. Paul Building, New York, 623 Western Union Bidg., Chicago, Ills. 
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12" Hendey-Norton Lathe 


is fitted with drawing-in sleeve and American Watch Tool Co's 


standard chuck, used in making small taps, reamers, etc. 
finished first and cut from bar afterwards. 


Work 


No centering required. 


See carriage reverse lever by right-hand side of apron; no reaching 
for countershaft shipper required. 











14"x 6' Hendey-Norton Lathe. 


These lathes are modern, high-grade, practical tools, and are 


specially adapted for tool-room work. 


They have the Norton 


Attachment for screw cutting, giving 36 different threads and 
36 different feeds with only two changes of gear and movement 


of lever in gear-box from one notch to the other. 


tomatic stop under apron. 


at any desired point in either direction ; 
SEND FOR CATALOGUE. 


or duplicate work. 


Note the au- 
It will automatically stop carriage 
invaluable for internal 


The Hendey Machine Company, 


Torrington, Conn. 


Agents for the Pacific Coast. Pacific Tool & Supply Co.. San Francisce, Cal 


( Chas. Churchill & Co., London and Birmin 
Schuchardt & Schutte, Berlin and Vienna 


European Agents :- 


gham, Eng. 


Eugen Soller, Basel, Switzerland 





ment’s Monthly Summary of Finance and 
Commerce for January, 1897, shows that 
the total exports of iachinery of al 
kinds (among domestic merchandise) 
amounted to $2,328,201, against $1,627,401 
for January, 1896. The figures for Decem 
So the maxi 
For th 
1897, the 


ber, 1896, were $2,054,304 


mum has already been passed 


seven months ending January, 


total is $16,536,709, compared with 


$11,680,728 tor the corresponding seven 
months a year ago. The value of the ex 
ports tor January, 1897, of cycles and parts 


of cycles, was $480,992, against $89,182 for 
January, 1896, and $387,410 for December 
1896. Cycles are not classified under the 


heading of machinery 


Quotations. 


NEW YORK, Monday, March 22 
Iron—American pig, tidewater delivery 


No. 1 foundry, Northern... $12 00 @$12 50 
No. 2 foundry, Northern. . 11 50@ 11 75 
No. 2 plain, Northern 10 50 @ 1 Th 
CS eee 10 50@ 11 Oo 
No. 1 foundry, Southern 11 50@ 12 00 
No. 2 foundry, Southern 10 50 @ 10 75 
No. 3 foundry, Southern 10 OO @ 10 2W 
No. 1 soft, Southern. 10 75 @ 11 00 


No. 2 soft, Southern. 10 25 a2 10 50 
Foundry forge, or No.4 Southern 10 25.@ 10 50 

Bar Iron—Base—Mil! price, in carloads, on 
dock: Common, 1.05 @ 1.10c.; refined, 1.10 @ 
1.25c. Store prices Common, 1.35 @ 1.50¢ 
refined, 1.45 @ 1.60« 

Tool Steel—Ordinary sizes, standard quality, 
6 @i7ec.. with some brands perhaps a little 
less; extra grades, 11 @ 12ec.; special grades, 
lé6c. and upward 

Machinery Steel Ordinary brands, from 
store, in small lots, 1.60 @ 1.65c¢ 

Cold Rolled Steel Shafting—Base size, 2.50 
(@ 2.55, in small lots, from store 

Copper—Carload lots, Lake Superior ingot 
i1% @ 11%e.;: electrolytic, 114% @ 
ing copper, 114% @ 11'\c¢ 

Pig Lead—In ecarload lots, 3.45 @ 3.506., 
f. o. b. 

Pig Tin—For 5 and 10-ton lots, 13.50c., f.o.b 

Spelter—In carload lots, New York delivery, 
4.15 @ 4.20c., f. 0. b. 

Antimony—Cookson's, 7'4c,; 
@ Te. 

Lard Oil—Prime city, present make, com 
mercial quality, in wholesale lots, 30.@ 41 


A A - 


Manufactures. 


At Sharon. Pa., 
tin-plate mill 


.5; Cast 


Hlallett’s, 67% 


Shefler Bros. will erect a 
George C. Moore, Lowell, Mass., will en 
large his woolen mill 

Rand & Harvey, of Lewiston, Me., will erect 
au new machine shop. 

Messrs. Cole & McEwen, Le Roy, N. ¥ 
will erect a new mill 

William Scholes & Sons, of Philadelphia 
ure to erect a new mill 

The Standard Oil Company will erect a re 
tinery at Neodesha, Kan. 

The Junction Iron Works will erect two tin 
mills at Mingo Junction, O 

The Savannah cotton mills, Savannah, Ga 
will install new machinery 

The Falcon Iron & Nail Company, at War 
ren, O., wi'l enlarge its plant 

The Buckeye Glass Works, recently ds 
stroyed by fire, will be rebuilt 


The Pacific Planing Mills, San Francisco, 
(‘al., has been destroved by fire 

The Sheboygan Knitting Company, of Graf 
ton, Wis., will add to their plant 

A new sugar factory is to be erected 
Salinas, Cal., by Claus Spree! s 


At Augusta, Ga., the Sibley Mill Con 
Will make an addition to their plant 

At Cummins City, Wyo., the American Gold 
Company is erecting a smelting plant 

A tire visited the foundry of B. J. Romaine, 
Hackensack, N. J., destroving machinery 

At Benwood, W. Va., the Riverside Tron & 


Steel Company will erect a new plate mi 


miny 
i 
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rhe New York Carbon Company will re 
move from Newark, N. J., to Rahway, N. J. 

The Condor Iron Foundry, East Boston, 
Mass., is constructing a new two-story build 


Captain John B. Ferd is contemplating the 


erection of a soda factory at Wyandotte, 
Mich. 
The Pennsylvania Bolt & Nut Company, 
Lebanon, Pa., are making an addition to their 
plant. 


At Lewiston, Me., the Bath Torrey Roller 
Bushing Works will erect an addition to their 


plant. 

The John P. King Company, at Augusta, 
Ga., will make extensive additions to its 
plant. 


The Luneaster (Pa.) Electric Light, Heat & 
Power Company is to erect a power-house and 
station. 

At Falmouth Foreside, Me., the power-house 
of the Yarmouth Electric Railroad will be 
erected. 

Horace Kimball, of Nasonville, R. I., will 
rebuild the burned mill and put in new ma 
chinery. 

The ... M. Whitney Manufacturing Com- 
pany, St. Louis, Mo., will soon place new 
machinery. 

The Norfolk Foundry & Manufacturing 
Company, Norfolk, Neb., will add new ma- 
chine tools. 

The Whitman Mills, of New Bedford, Mass., 
will increase its capital and make additions 
to its plant. 

At Pueblo, Col.. the Colorado Coal & Iron 
Company will soon commence the erection of 
a steel-rail mill. 

The George V. Cresson Company, of Phila 
delphia, Pa., will have built a new machine 
shop, 49 x 150 feet. 

The Labelle Iron & Steel Company, of 
Wheeling, W. Va., have decided to build 
another tin-plate mill. 

The mill of W. L. Miller, Portland, Ore., 
was recently destroyed by fire, doing much 
damage to the machinery. 

rhe Greenville Tube Company, of Green- 

. Pa., and of which F. A. Ensworth is 
manager, has decided to enlarge its plant. 

The L. I. Mill & Construction Company has 
been formed at Jamaica, L. I. Directors: 
John T. Hangaard and William O. Hangaard. 

MelIntosh, Seymour & Co., Auburn, N. Y., 
have commenced the work of extending their 
shops. A vew blacksmith shop is also being 
built 

The Atlantic & Pacifie Reilroad, of which 
Mr. A. G. Wells is superintendent, will erect 
a new boiler shop and enlarge their plant at 
Albuquerque, N. M. 

At Fostoria, 0., the Fostoria Incandescent 
Lamp Company has been organized. Messrs. 
B. G. Tremaine, of Cleveland, and J. B. 
Crouse are interested. 


The Davis & Egan Machine Tool Company, 
Cincinnati, O., have just opened a_ branch 
with the Cleveland Tool & Supply Company, 
5 Long street, Cleveland, 0, 


The Manhattan Car Wheel Company has 
been incorporated in New York City, with P. 
Henry Griffin, T. Guilford, of Buffalo, N. Y., 
and John A. Granger, New York City, as 
directors. 


The New York office of the Bullard Machine 
Tool Company, of Bridgeport, Conn., has been 
removed to 122 Liberty street, where it is in 
room No. 810. It remains in charge of Nich 
olas B. Lyons. 


The Dickson Manufacturing Company, of 
Scranton, Pa., have commenced the construc- 
tion of a new boiler shop, 130 feet wide and 
225 feet long. This building will have a steel 
framework throughout. The sides will be 
covered with corrugated iron, and the roof 
with composition roofing on plank. The main 
boiler shop is about 52 feet wide and 45 feet 
high. Thirty feet above the ground is a runway 
made of substantial steel girders, which carry 
a 30-ton power traveling crane. At one end 
of the main shop is a riveting tower, 25 x 50 
feet, having a runway carrying a 20-ton crane, 
5O feet above the floor level. The crane in 
the riveting tower runs at right angles to the 
one in the main shop below. Adjoining the 
main shop is a punch-room, which is about 
DO feet wide, extending the full length of the 
building. Attached to the roof trusses of this 
portion is a traveling crane of 5 tons capacity, 
which covers the whole floor surface. Ad 
joining the punch shop is a space for the 
flange fires and other furnaces, 25 feet wide 
and 225 feet long. All the main posts of the 
building are arranged so that jib cranes can 
be attached to them, and the trusses are ar 
ranged so that shafting and other machinery 
may be attached at convenient points. The 
steel work was designed and will be furnished 
and erected by the Berlin Iron Bridge Com 
pany, of East Berlin, Conn. 














ne tf § Whitney 9. CONN, USA 


- MAKERS OF... 


© Fine Machine Cools. = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smal 
Tools for all Machine Work. Dro rs and Tri Presses. Forging 
and Trimming Dies for all classes of work. 





England—BvucK & HICKMAN, 280 ) We hitechapel Road, London, E. Chicago—# and 44 South Clinton Street 
France—FENWICK FRERES & Co., 21 Rue Martel, Paris Boston—231 Franklin Street. P| 
New York—123 Liberty Street. 





oo 4 9 
ightnin 
g g Machinists, Electri- 


Sc rew cians, Bicycle, Re- 


PI t gevere, St ‘J 
Adjustable Dies 
a es with Guides. 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO. 
Greenfield, Mass. 




















FITZGERALD. «+ Boston Machinist.’’ 12mo, Cloth, $1.00 
METCALF. «Steel.”” 12mo, Cloth, - - - - 2.00 
OBERLIN SMITH. «+ Press Working of Metals.’’c;r4; 3-00 


JOHN WILEY & SONS, 
53 East Tenth Street, NEW YORK CITY. 


SPEAKING OF LATHES ! Weare building them in 
various sizesfrom g-in. 

to 15-in, swing, in various lengths, both engine and speed 
lathes. Our designs are the latest and most approved, 
while the workmanship, material and finish are of the high- 

est order. Our catalogue will tell you all about them. as 
well as of our planers, shapers, drills and other tools and 


Recent 
Publications. 

















supplies 
. SW pion 
9 fo i 7 ing. SEBASTIAN LATHE COMPANY, 
CATALOGUE FREE. 117 and 119 CULVERT STREET, CINCINNATI, OHIO. 








DYER & DRISCOLL, STAR LATHES 


PATENT SOLICITORS, 36 WALL ST., N.Y. 


Aome, af ™y P potent > ore ding Foot Power Screw Cut- 


book, Co for Miva and forss: iqn Counter ting, Autematic Cross 
“mn vriea, F “ 
touttineunly (for Wer peat — icon 4 eed, 9 and 12" Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
, , ° 687 Water St.,Seneca Falls,N.Y. 


wr CLAIM THE FoLLowinG MERITS FOR JENKINS BROS.’ VALVES. 


Manufactured of the best Steam Metal. 

No regrinding, therefore not constantly wearing out the Seat of the Valves 

Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil 
and Acids 

4. The Easiest Repaired, and all parts Interchangeable. 

5. Every Valve Tesied before leaving the factory. 

6. ALL GENUINE stamped wi:h Trade Mark. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 














my 





— se 


EMERY 
WHEELS. 








ILLUSTRATED 
CATALOGUE 


FREE. 

















You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 


FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL pieseurary PA. 
COMPANY, DENVERS col. 
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DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Colburn Electric Mfg. Co., Fitchburg, Mass 
Crocker-W heeler Electric Co., New York 
General Electric Co... New York. 


ELECTRIC MACHINERY. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York. 


ELEVATORS. 


Albro-Clem Elevator Co 
Morse, Williams & Co., 


EMERY WHEELS. 


—~ Corundum Wheel Co., Brightwood, 
Mass. 

Norton Emery Wheel Co., Worcester, Mass. 
Safety Emery Wheel Co., Springfield, O. 


ENGINES. GAS AND GASOLINE. 

Vaimler Motor Co., *‘Steinway,’’ Long Island 
City, N. ¥. 

Mietz & Weiss, New York. 

Norman Co., J. J., Chicago, Il. 

Otto Gas Engine Works, Philadelphia, Pa. 

Prouty Co., The, Chicago, Ill. 

Springfield Gas Engine Co., Springfield. O. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co., Chicago, Ill. 


ENGINES, STEAM. 
Ames Iron Works, Oswego, N. Y. 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co., The. Waynesboro, Pa 
Greenfield, W. G. & G., Newark, N. J. 
Toomey, Frank, Philadelphia, Pa. 
Weston Engine Co., Painted Post, N. Y. 


FEED WATER HEATERS AND 
PURIFIERS. 


Philadelphia Pa. 
Philadelphia, Pa. 


Hoppes Mfg. Co., Springfield, O 
Taunton J -comotive Mig. Co.. Taunton, Mass. 


FITTINGS, PIPE. 


Tight, Joint_Co., New York. 


FLANGES, 


Tight Joint Co., New York. 


FORGES. 
Buffalo Forge Co., Buffalo, N. Y. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass, 


FURNACES, GAS, 


American Gas Furnace Co., New York. 


GAGES. 
Gardiner Bros , Danielson, Conn, 
Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J. 
Wyke & Co., J., East Boston, Mass. 


GEAR CUTTERS. 


Brainard Milling Machine Co., Boston, Mass 

Brown & Sharpe Mfg. Co., Providence, R, J, 

Sellers & Co., Inc.. Wm., Philadelphia, Pa 

Superior Machine Co., Cleveland, O. 
GEARS. 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Boston, Mass. 

Grant Gear Works. Boston Mass. 

New Process Raw Hide Co., Syracuse, N. Y. 

Shriver & Co, T., New York. 
GRAPHITE, LUBRICATING. 


Dixon Crucible Co., Joseph, Jersey City.N J, 


GRINDING AND POLISHING 
MACHINES. 


Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R I. 
Landis Bros., Waynesboro, Pa. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


GRINDERS, CENTER. 


Barker & Co., William, Cincinnati, O. 


GRINDING MACHINE, CUTTER. 


Cincinnati Milling Machine Co., Cincinnati, O 
Davis 7 Machine Tool Co., The, Cincin- 
nati, O. 


GRINDING MACHINE, UNIVERSAL. 
Cincinnati Milling Machine Co., Cincinnati, O 


HACK SAWS. 


Q. & C. Co., Chicago, II. 





. ° Cutter and Sur 
Vertical Millers, j.0. Grinders. 
Bench and Rotary Shears, Gear and Mill- 
ing Cutters, Adjustable Reamers, Counter- 
bores and Small Tools. 


SEND FOR CATALOGUE AND PRICES. 


R. M. CLOUGH, New Haven, Conn. 


ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
fy Supply Stores. 
T. RK. ALMOND, 
83 £85 Washington St., 
BrRooKiyn, N. Y. 











NEW IMPROVED 


TAPPING MACHINE 


25,000 holes tapped per day. 

Description mailed. 
Machinery and Tools. 

Brass Machine Screws. 


HARVEY HUBBELL, Ge 
83-35 Organ St., 
Bridgeport, Conn. 


HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers 
810 Wainut Street, PHILADELPHIA. 

¢# Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, $vo, and our other Catal es 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of t 
~ At ag one in any part of the world who will fur- 
- nish his address. 















~MANUFACTURERS OF 
INCANDESCEN? 


‘ aNPELECTRO PLATING 
MACHINES. 


OLBURN ELECTRic MFc © 
FircHBURG,. MASs. 





a 7a F 
TATALOGUE B 


MODERN WATCH FACTORY PRACTICE. 





The Evolution of Automatic Machinery 


By E. A. Marsh, Asst. Supt. Amer. Waltham Watch Co. 


The Latest Mechanical Movements. A book rich in ideas 
for the Machinist. Silk cloth, gilt top, gold side and 
back stam 8, 140 pp., enameled paper, ¢2 half-tone illus 
trations from photos taken for this work. Price $2.00 by 
mail, to any bares in the world. Send for catalogue. 


GEO. K. HAZLITT & CO., Publishers, Chicago, Il. 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits 


PHIL. T. DODGE, Patent Attorney. 


U.S. and Foreign Patents. Trade- marks, etc. 


LOAN AND TRUST BUILDING, WASHINGTON. D.C. 


E.W.BLISS CO. 


1 Adams St., Brooklyn N.Y. 
Chicago : 96 W.Wash'‘n St. 
400-Page Catalogue of 


Sheet Metal Mach’y. 


Correspondence sicited. 


PRESSES 


Dies, Shears and 
DROP HAMMERS. 












Tools adapted for 


BICYCLE 


ELectricat Work — 
oe. SS 
Owners of No. 4 Stiles Punching Press. 


THE STILES & PARKER PRESS CO. 


‘HAMMERS, POWER. 


Bradley®Co,, Syracuse, N. Y. 


HAND PLANERS. 


Whitney, Baxter D, 


HANGERS. 
Prybil, P., New York 
Sellers & Co., Inc., Wm 


HOISTS. 


Sellers & Co., Inc., Wm., 


INDEX CENTERS. 


Cincinnati Milling Machine Co.,C 


INJECTORS. 
Penberthy Injector Co., Detroit, Mich. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 


JACKS, HYDRAULIC, 


Watson-stillman Co., New York, 


JOINTS, UNIVERSAL. 


Vanderbeek Tool W« 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, Mich 


LADLES. 


Whiting Foundry Equipment Co., Harvey, Ill. 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, IIL 

Beaman & Smith, Providence, I 

Blaisdell & Co., P., Worcester, Mass. 

Bradford Mill Co., The. Cincinnati, O. 

Bullard Machine Tool Co., Bridgeport, Conn, 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 

Fifield Tool Co., Lowell Mass. 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co., Nashua, N. H. 

Hendey Machine Co., Torrington. Conn, 

Jones & Lamson Mach. Co., Springfield, Vt 

we Blond, RK. K., Cincinnati. O 

Lodge & Shipley Mch Tool Co., Cincinnati, O, 

McCabe, ]. J.. New York. 

Montgomery & Co., New York. 

New Haven Mfg. Co., New Haven, Conn 

Niles Tool Works Co., Hamilton. O. 

Niles Tool Works Co., New York. 

Oliver, W. W., Buffalo, N. Y. 

Pond Machine Tool Co.. Plainfield, N. J. 

rratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co., F. E., Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 

Seneca Falls Mfg. Co., Seneca Falls, N. Y. 

Stark, John, Boston, Mass. 

Warner & Swasey, Cleveland, O. 


LUBRICATORS. 


Lunkenheimer Co., Cincinnati, O. 


MACHINISTS TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, Il. 


MILLING CUTTERS. 


Cincinnati Milling Machine Co., Cincinnati, O. 

Erlandsen, J.. New York. 

Reinecker, J. E., Chemnitz-Gablenz, 
many. 


MILLING MACHINES. 


Beaman & Smith, Providence, R. I. 

Brainard Milling Machine Co., Boston, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Clough, R. M., New Haven, Conn. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Davis & Egan Machine Too! Co., The, Cincin- 
nati, O. 

Forbes & Co., W. D., Hoboken, N. J 

Garvin Machine Co., New York 

Kempsmith Mch. Tool Co., Milwaukee, Wis. 

McCabe. J. ].. New York. 

‘“ergenthaler & Co., Ott.. Baltimore. Md 

Mossberg & Granville Mfg. Co., Providence, 
R.I 


Winchendon, Mass. 


, Philadelphia, Pa. 


Philadelphia, Pa, 


rks, 


Ger- 


Newton Machine Tool Works, Phila., 
wiles Tool Works Co., Hamilton, 0. 
Niles Tool Works Co . New York 
Pond Machine Tool Co., Plainfield, N. J. 
Prentiss Tool & Supply Co., New York 
need Co., F. E., Worcester, Mass. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J, 


MOTORS, ELECTRIC. 
Bullock Elec. Mfg. Co., Cincinnati, O. 
Crocker-W heeler Electric Co., New York. 
Dallett & Co.. Thos. H. Philadelphia, Pa. 
General Electric Co., New York 


Pa 


NUTS, FINISHED. 


Trump Bros. Machine Co., Wilmington, Del, 

















12 AMERICAN MACHINIST April 1, 1897. 
OIL CUPS. ECONOMY Brings PROSPERITY. | SCREW MACHINES (see Turret Lathes). 

Lunkenheimer Co., Cincinnati, O. THE SCREWS, MACHINE. Pe ; 

‘ , Cincinnati Screw & Tap Co., Cincinnati, O. 

PACKING. World Renowned Hubbell, Harvey, Bridgeport, Conn, 

Peerless Rubber Mfg. Co., New York ig apna Machine Screw Co., Worcester, 
PAINTS, FIRE-PROOF. REW PL ATES 

Jotns Mfg. Co., H. W.. Now York -< Reece Co., Edw. J. Greenfield, Mass. 


PATENT gigs 
Dodge, Phil. Washington, D.C. 
Dyer & Driscoll, New York. 
Giesh, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington. D. C. 


PATTERN MAKERS’ MACHINERY. 


Whitney, Baxter D., Winchendon, Mass. 


PAT TERNS. 


Witte Bros., Brooklyn, N. Y 


PERFORATED METALS. 


Harrington & King Perforating Co., The, 
Chicago, Ill. 
PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phila- 


delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 


Curtis & Curtis, Bridgeport, Conn. 
Saunders’ Sons, D., Yonkers, N. Y. 


PIPE, WROUGHT. 


National ‘Tube Works, McKeesport, 


PLANERS. 

Davis & Egan Machine Tool Co., The, Cincin 
nati, O. 

Detrick & Harvey Mach. Co., Baltimore. Md 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co,, Nashua, N. H. 
Gray Co., G. A,. Cincinnati O. 
Hendey Machine Co., Torrington, Conn. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York 
Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Harttord, Conn 
Prentiss Tool & Supply ¢ Co., New York. 
Sellers & Co., Inc Philadelphia, Pa. 
Whitcomb Mig. Co.. W orcester, Mass. 
Whitney, Baxter D., Winchendon, Mass. 
Wilson, W. A., Rochester, N, Y. 


PNEUMATIC TOOLS. 
Haeseler & Co., C. H., Philadelphia, Pa. 
PRESSES, D ETC. 
Bliss Co.. E. W., Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich 
Gould & Eberhardt, Newark, N. J. 
+ fie & Granville Mfg. Co., Providence 


Mass. 
NVatertown, N. Y. 
The, Toiedo, O 


Pa, 


Prentice Bros., Worcester, 
Stiles & Fladd Press Co., 
Toledo Machine & Tool Co., 
PRESSES, HYDRAULIC. 
Watson-Stillman Co , New York 
PULLEY B 
Gebr. Bolzani, Berlin, Germany, 
PUNCHES AND SHEARS, 
Bremer Machine Co., G. J.. Kalamazoo, Mich 
Davis & Egan Mac hine Tool Co., Cincinnati,O, 
Dayton Machine & Tool Co., Dayton, O. 
Hilles & Jones Co, Wilmington, Del 
Long & Allstatter Co., Hamilton, O. 
RACK CUTTING ATTACHMENT. 
Cincinnati Milling Mach, Co., Cincinnati, O. 
RAW HIDE. 
New Process Raw Hide Co.. Svracuse, N. ¥ 
Shultz Belting Co., St. Louis, Mo. 


° 
Mergenthaler & Co., Ott., Baltimore, Md. 


RIVETING MACHINERY. 


Adt & Son, John, New Haven, Conn. 


ROLLER BEARINGS. 


Hyatt Roiler Bearing Co., 
ROLLING MILLS. 
Mossberg & Granville 
om 
ROPE, WIRE. 
rrenton Iron Co., Trenton, N. J. 


RUBBER GOODS. 


Newark, N, J 


Mfg. Co., Providence 


Peerless Rubber Mfg. Co., New York. 
SAWS. 
Q. & C. , Chicago, lll. 


SAWING MACHINES, METAL. 
. & C. Co., Chicago, 111. 
SCHOOLS. 
Columbia University, 
Institute for Home 
Cleveland, O. 
International Correspondence Schools, Scrar 
ton, Pa. 


SCREENS, PERFORATED METAL. 


Harrington & King Perf. Co. 


New York. 
Study 


, Chicago, Il. 









of Engineering, 








AUTOMATIC INJECTOR 
iS THE 
Most Economical and Durable 
BOILER FEEDER. 
Working range 23 to 150 Ibs. Steam. 
PENBERTHY SPECIALS work to 250 ibs. Steam. 


SEND FOR CATALOG. 


PENBERTHY INJECTOR COMPANY, 
124 Seventh Street, Detroit, Mich. 
Largest Injector Msenufacturers in the World. 


COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK. 








— J.T. SLOCOMB 
PROVIDENCE,R.|. 


BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels, 





& C 
U.S 








EVANS FRICTION CONE PULLEYS 


Hanging and Standing 
CONES. 
MADE IN ALL 6IZES. 
Thousands in use transmit 
ting from 1 to 40H P 
or information address, 
G. F, Evans, Proprietor, 


No. 85 Water St., 
Boston, Mass. 
Cc, W. BURTON, GRIFFITHS & CO., Agents, London, Eng. 


év BENTELSMARGEDAN 
(TRS COMPANY | 
Wood WORKING, HAMILTON,O. 








Ti jRERS oF) + 








MACHINERY % U-S:A> 
recur PATTERNS "atuct™ 


When we started a pattern business, we started 
in the right way, spending several years in toun- 
dry practice and having had 15 vear’s experience 
in the East and West. we are able to save both 
time and money for our customers. 


WITTE BROS., Patternmakers, 
77 Adams St., Brooklyn. 





McFADDEN COMPANY, 


@C 
& 


t.. PHILADELPHIA, PA. 








R. K. LeBLOND, 
of 






Manufacturer 





"0 ‘ILVNNIONIOD 
CINCINNATI, 0. 





mo & Plum Sts. 





SHAFTING, ETC. 
Pryibil, P., New York. ; 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHAPERS. _ 
Vavis & Egan Machine Tool Co., The, Cincin- 
nati, O 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn 
New Haven Mfg. Co.. New Haven, Conn. 
Prentiss Tool & Supply Co , New York, 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


SHEARS. 
Bethlehem Fdy. 
lehem, Pa. 


SLOT TERS. 
New Haven Mfg. Co., 
Niles Tool Works Co., 
Sellers & Co., Inc., Wm., 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


3PECIAL MACHINERY. 
Beaman & Smith, Providence, R. I. 
Bremer Machine Co., G. J.. Kalamazoo, Mich. 
Detrick & Harvey Mach. Co.. Baltimore, Md. 
McMullin Mtg. Co., F. R., Chicago, Ill. 
Parker-Wishart-Hall Co., Stamford, Conn. 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O. 


STEAM BOILER INSURANCE. 

Hartford Steam Boiler Ins. & Insp. Co., 
ford, Conn. 

STEEL. 
Buckeye Engine Co., Salem, O. 
Crescent Steel Co.. Pittspurg. Pa. 
Jessop & Son., W m., New York, 
Jones & Co., B. M., Boston, Mass. 


TAPPING ATTACHMENT. 


Beaman & Smith, Providence, R. I. 
National Chuck Co., New York 


TAPPING MACHINES. 


National Machinery Co., Tiffin, O. 


TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Reece Co., E. F.. Greenfield, Mass. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
TOOL CATALOGUE, 


strelinger & Co., Chas. A., Detroit, Mich. 


& Machine Co., South Beth- 


New Haven, Conn 
Hamilton, O. 
Philadelphia, Pa. 


Hart 


TOOLS, FINE. 
Standard Tool Co., Athol, Mass. 
Sawyer Tool Co., Athol, Mass. 


TRAMWAYS, OVERHEAD. 
Coburn Trolley Track Mfg. Co., 
Mass 
TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co.. The, Cincin- 
nati, O. 
Garvin Machine Co., New York. 
Tones & Lamson Machine Co., Springfield. Vt 
Lodge & Shipley Mch. Tool Co , Cincinnati, O. 
Prentiss Tool & Supply to, New York, 
Warner & Swasey, Clevelana, O, 
VALVES. 
Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 
VENTILATORS. 


Pancoast Ventilator Co., 


Holyoke, 


Philadelphia, Pa. 


McCabe. J. J.. New York. 

Niles Tool Works Co., New York. 

Wyman & Gordor Worcester. Mass 
WATER MOTORS. 

Backus Water Motor Co. Newark, N. J. 
WIRE, IRON AND STEEL. 

Trenton Iron C:., The, Trenton, N. J. 
WIRE MACHINERY. 

Adt & Son, John. New Haven, Conn. 

Goodyear, S. W . Waterbury Conn. 

Mossberg & Granville Mfg. Co.. Providence, 


R.I 
WOODWORKING MACHINERY. 
Bentel & Margedant Co., Hamilton, O. 
A. at & Egan Co., Cincinnati, O. 
Pryibil, , New York 
WwW + eal Baxter D. Winchendon, Mass 
WORM GEARS. 
Albro-Clem Elevator Co, Philadelphia, Pa. 
Morse. Williams & Co., Philadelphia,Pa. 
WRENCHES. 
Bemis & Call Hardware and Tool Co., Spring 
field, Mass 
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t New Haven Planers 


are designed for service—heavy cuts, good speeds. 
No small traps. Two belt drive. Automatic feed in 
all directions. Heaviest bed and table. Gears all 
cut from solid. Double threaded cross feed screw. 
Quick adjustment all around. Accuracy of product is 
our aim. Let us send you some literature. 


ot 
> 











Engraving shows 
our No. 4. 

Planes 5 feet 
inside the Pockets. 
28 inches wide, 
24 inches high. 

No. 315 has 7 foot 
bed. 


AAA 


New Haven Manufacturing Co. <3 y 
50 Whitney Avenue, NEW HAVEN, CONN. 1 co 

















SECHCHORSOECTORCHORE CHORE OROCHOROHOROBORORONONOHOROHOHEE ae 


THE POND MACHINE ‘TOOL CO., 


a PLainFIELD, N. J. 


MAFERS Powertul and Accurate 


High Grade 
MACHINE TOOLS, 


Lathes, Planers, 
Boring and Turning Mills, 
Car Wheel Borers, 








Axle Lathes, 
Wheel Presses, 
Lathes for Turning 


Steel Tired Car Wheels, 





Driving Wheel Lathes, 
Radial Drills, 
Horizontal Drills.. 


Sa 


MANNING, MAXWELL & MOORE, 
Sales Agents, 


NO, 111 AND 113 LIBERTY STREET, 
NEW YORK 
— 60 SOUTH CANAL ST., 424 TELEPHONE BUILDING 
SIX-FOOT RADIAL DRILL CHICAGO, ILL keg * PITTSBURGH. PA, 
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New__-—— 
Heavy 24 in. Lathe 


No gears to put on or take off. 

All feeds graduated. 

Very massive throughout. 

TWO-PITCH LEAD SCREW. 

Taper attachment instantly con- 
nected or released. 


The Lodge & Shipley Machine 


Tool Co..—_~~— 


CINCINNATI, OHIO, U.S.A. 


Messrs. Markt & Co., Ltd., Hamburg, Berlin, Paris, 
Agents for Continent of Europe. 





HIGH GRADE MILLING MACHINES, 


In Various Sizes; equal to any made. 


KEMPSMITH MACHINE TOOL CO., 


Milwaukee, Wis., U.S. A. 
ANY OFOUR AGENTS CAN TELL YOU OF THEIR GOOD POINTS. 


J. J. MeCABE, New York. 
rHE FAIRBANKS CoO., 
STRONG, 


Philadelphia, P 
CARLISLE & 
SELIG, SONNENTHAI 


The Safety Emery Wheel Co. 


PIONEERS of only SUCCESSFUL SYSTEM 
of Using 


ond COrundum Wheels 


SPRINGFIELD, OHIO. 


a 
TURNEY Co., Cleveland, Ohio 
& ©V., London, Eng 








Emery 


Write for Illustrated Catalogue. 


Caught by Mail. men. . 
Wngineering or to review mechanical subjects which they have 


previously studied and for young men who wish to educate themselves as Mechanical Engineers. 

INSTRUCTION INCLUDES Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boil- 
ers, Machine Design, Dynamos and Motors. A thoroughly preparatory cour:e in mathematics and 
physics enables the student to study intelligently the more advanced subjects. The papers on Ma- 
chine Design contain many tables and formulas, are liberally illustrated and form a valuable ele- 
mentary text book on this subject. z 

Mt CHANICAL DRAWING is taught by a new and successful method. 
and well lettered drawings. 

E ALSO TEACH Steam Engineering—Stationary, Locemotive or Marine; Electricity; Architec- 
ture ; Civil Engineering in all its branches; Coal and Metal Mining; Plumbing and Heating; English 
Branches ; Stenography ; Book Keeping and Business Forms 

Mention the subject in which you are interested and we will send you a Free Circular of Infor- 
mation containing prices and terms, and sample pages of the Instruction Papers, Write to 


The International Correspondence Schools, 
Box 819, Scranton, Pa. 


AUTOMATIC GEAR GUTTERS 


CEAR CUTTINC OF ALL KINDS. 


SUPERIOR MACHINE CO., cceve.ano, ¢ 


CLEVELAND, O. 
PRENTISS TOOL AND SUPPLY CO., Agents. 








THE COMPLETE MECHANICAL SCHOLARSHIP is intended especially 


view of becoming Mechanical Engineers; for Superintendents, 


Students learn to make neat 








You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 
FITTED TO YOUR WORK. This is our specialty. 


CRESCENT STEEL 2irseuraty. PA. 
COMPANY, 


NEW YORK, N. Y- 
DENVER, COL. 


for Machinists, Pattern Makers, Boiler Makers and apprentices to 
those trades who desire to study the theory of Mechanics with a 


Foremen and others who desire to study the theory of Mechanical 
E i 


So ao ACCURACY @® 236 


DON’T SPOIL IT-3 


BY GUESSING. 

Use the Richards’ System 

of measuring machines ; 

these Gauges are guaranteed 

to robeo of an inch. 
Implements are adjusted 

at a temperature of 75°. 





ASK FOR NEW RED BOOK. 
The John M. Rogers, Boat, Gauge & Drill Works, 

GLOUCESTER CiTy, N.J., U.S.A. 
Seas ACCURACY @-2236 


@S a2 ADVYNIDOV > 


ex.eet ACCURACY ©}*2. 





On receipt of ten cents in stamps (practically 25 per 
cent. of retail price), we will send you one of our 


%-INCH AUGER BITS. 
A fine cutting tool, perfect clearance, especially good 


in hard wood and for end boring 


A.M Free 


Holyoke, Mass. 


SP Send for Circulars “ 


THE FORD BIT CO., 








ENGINES. 
mune Serena poms 


W. D. FORBES & CO., 


HOBOKEN, N,. J. 
4302 Hudson St., 2 blocks from 14th St. Ferre 








AUTOMATIC FRICTION CLUTCH CO 


CATALOG ON REQUEST. 
821 STATE STREET, 
a ERIE, PA. 


—_——— 
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SCREW MACHINE. 





THE NILES TOOL WORKS CO., smtox 


Branches: New York, Philadelphia, Boston, Chicago, Pittsburgh. 


Labor Saving Machinery. 


Latest Types of Machine Tools 
For All Classes of Work. 


PATTERNS and OVER 300 DIFFERENT MACHINES. 


OOO 


Works: 
OHIO. 















THE G. A. GRAY CO. CINCINNATI, O. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 
CARLISLE & TURNEY co., 193 Bank St , Cleveland, O 


STRONG, 
These Machines E. A, KINSEY & CO., 331 West Fou: th St., Cincinnati, O. 
are sold THOS, K. CAREY & BROS. CO., 26 Light St., Baltimore, Md. 
by the following J. J. McCABE, 14 Dey St., New York City. 
Agents PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal. 


SCHUCHARDT & SCHUTTE, Berlin, Vienna and B:ussels. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England. 


Carborundum Wheels. 


Next to thee DIAMOND, CARBORUNDUM Is the Hardest Substance Known. 


TIME AND MONEY SAVE BY USING IT INSTEAD OF 


EMERY OR CORUNDUM, 


In PURE CARBORUNDUM VITRIFIED WHEELS, for Tool Grinding and General 
oo Shop use. 
E CARBORUNDUM SHELLAC WHEELS, for Roll Grinding, Knife Grind- 


2 DUM CLOTH AND PAPER, for Machine Work, and Finishing of 
Boots and Shoes. 


FOR POLISHING AND PLATING WORK, VALVE-GRINDING AND BALL-BEARING WORK, GRAINS, FLOUR AND POWDER 
ARE FAR SUPERIOR TO OTHER ABRASIVES. 
MWustrated Catalogue and Price-List 


posraompingys ay The Carborundum Co., “Nv y¥i“"*> 


fran Mer Wl. Suri, PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? 
HAVE THE CENTRIFUGAL SAND MIXER? 


THE VICARS’ MECHANICAL STOKER? 
EXAMINED 



















“a a. € 








ae 
2 x 24 Flat Turret Lathes 


now ready for prompt shipment,equipped with com- 
plete outfit of tools, including the Automatic Die. 


JONES & LAMSON MACHINE CO., 


Sole Builders and Sole Selling Agents 
for America, 

Representative for Germany, Switzerland, Austria- 
Hungary, Russia, Holland and Belgium: M. KOYEMANN, 
Charlottenstrasse 112, Dusse Idorf, Germany. England: 
CHARLES CHUKCHILL & Co., Ltd., 9-15 Leonard St., Fins- 
bury. Londot m, E.C.;6 Albert St., Birmingham. HENRY 
KELLEY & Co., 26 Pall Mall, Manchester. 











PATENT ENTIRELY AUTOMATIC 
GEAR CUTTERS @2 
+sRADIAL DUPLEX’? GANG CUTTERS 


ime ea Bars 
9 fot Circular aa. 


EXPORT TRADE ST. LOUIS, MO. 


A SPECIALTY. 


iy CLAYTON AIRs 
CL CAPRESSER WORKS 





Eno FoR 








TALOGUE 26 Grtianatst| NEW YORK. 
GEAR cure 


Grant Gear Works, 
13 South pi  Sereets 





a DELPHIA. 
GOULD & EBERHARDT, 6 Portland. Street 
86 aun, PE et 
NEWARK, New Jersey, U. S. A. rect, on 


AGENTS. JOHN LANG & Sons, Johnstone, Scotland ; 
ScCHUCHARDT & ScuutTte, Berlin, Vienna and Brussels. 








Send ve Catalog. 





~ ACME 


Machinery Co. 










MANUFACTURERS OF 

ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. - 
ALSO SEPARATE 











HEADS AND DIES. 
MACHINISTS’ HAND TAPS. 
All Ca ELIT eer We 
Sizes make 
to all Styles 
+ of 
inches. Taps. 





* = 6 Auge 
‘© NEW UT TEE Geant’ 


><> 





Cutting all Sizes from Smaliest to |', inches. 


MANUFACTURED BY 


WELLS BROS. & CO., GREENFIELD, MASS. 








WE MAKE 
Punches and Dies 
FOR ALL PURPOSES. 


Dayton Mach. and Tool Works, 
24 S. St. Clair, DAYTON, 0. 


Write us for Prices. 

















